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FOREWORD 


This  report  has  been  prepared  in  compliance  with  the  contractual  re- 
quirements for  an  investigation  of  a Computer  Automatic  Test  System  (CATS), 
that  can  be  used  in  production  of  the  DRAGON  Night  Vision  Sight  AN/TAS-3(  ). 


The  report  consists  of  several  sectionsj 
(^Olnt reduction  to  CATS  j 

(OThsory  of  Computer  Automatic  Test  Systems^ 
(^S^Harchware  Instrumentation  ^ 

(^Computer  Subsystem  s 

Time  and  Cost  Analyses  of  a Manual  Test  System 

versus  an  Automatic  Test  System, 

r\  ' 

vy' Cone  1 us i ons , 


Recommendations*^ 


It  should  be  noted  thet  2lthou9h  thi?  report  ^ tn  tpst 

tha  DHAGON  NVS  the  hardware  described  herein  can  be  used  for  other  night  view- 
Ing  systems  (i.e..  Handheld  Viewer,  TOW,  FIRTI)  with  a minimum  software  effort. 

! 

I 

! 
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I. 


INTROOJCTION  TO  CATS 


The  purpose  of  this  report  is  to  cover  all  the  salient  facts  con- 
cerning computer  automatic  test  equipment  which  can  be  used  in  the  produc- 
tion of  the  DRAGON  Night  Vision  Sight  AN/TAS-3{  ). 

This  report  concentrates  on  the  following: 

a)  Multi  station  computer  driven  test 
i nstruments . 

b)  Source  programs  that  shall  consist 
of  End-to-End  testing. 

Sections  2.0  through  7-0  discuss  the  following. 

2 . THEORY  OF  AUTOMATIC  TEST  SYSTEMS 

A brief  introduction  to  the  philiosphy  of  automatic  testing  and  the 
definition  of  some  terms. 

3.  TEST  INSTRUMENTATION  (HARDWARE) 

This  section  specifies  the  requirements  for  the  measurement  and  stimulus 
equipment  and  discusses  trade-offs  between  a dedicated  system  and  a building 
block  approach. 

4.  COMPUTER  AND  PERIPHERALS  (SOFTWARE) 

This  section  specifies  the  minimum  computer  requirements,  including 
peripheral  support  equipment,  and  provides  insight  into  software  programming, 

5 . TIME  VERSUS  COST  ANALYSIS 

This  section  compares  the  time  and  costs  to  perform  systems  tests  on 
an  Automatic  System  versus  a Manual  Test  System. 

6.  CONCLUSION 

Advantages  of  a Computer  Automated  Test  Set  are  discussed. 

7.  RECOMMENDATIONS 
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2.0 


2.0  THEORY  OF  AUTOMATIC  TEST  EQUIPMENT 

A CATS  system  is  a grouping  of  modified  measurement  and  stimulus  in- 
struments configured  so  that  they  arc  remotely  programmable  and  capable  of 
responding  to  a Test  Program  Set  (Software  package). 


2.1  Basic  CATS 


HI  rat  I on 


Basic  requirements  for  configuring  an  Automatic  Test  System  are: 

2.1.1  A computer  or  controller  that  directs  and  controls  the  testing 
process,  as  well  as  interpreting  and  evaluating  test  results. 

2.1.2  Stimulus  devices  such  as  power  supplies,  signal  generator,  or 
pulse  generator  that  can  be  automatically  programned  to  provide 
required  amplitudes,  pulse  widths,  frequencies,  and  other  inputs 
required  to  perform  testing. 

2.1.3  Measurement  devices  that  can  be  programmed  over  the  required  ranges 
and  scales  needed  to  carry  out  testing. 

2.1.4  A switching  device  to  interconnect  (under  program  control)  the  Unit 
Under  Test  (UUT)  to  the  proper  stimulus  and  measurement  devices. 

2.1.5  Peripheral  devices  such  as  printers  and  displays  to  provide  a man- 
machine  interface  to  the  degree  required  by  the  user.  The  sophistica- 
tion of  the  peripheral  device  will  depend  greatly  upon  the  use  for 
which  the  test  system  is  planned. 

2.1.6  Tape  reader  or  equivalent  device  for  loading  the  UUT  program  into 
memory.  The  requirements  placed  upon  this  unit  also  depend  on  the 
test  system's  use.  If  the  system  is  required  to  test  a small  number 
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of  units  it  may  be  possible  to  keep  oil  the  UUT  programs  resident 
in  core  nwmory.  As  the  number  and  size  of  the  UUT's  become  larger 
it  becomes  necessary  to  store  these  programs  on  some  nxjdium  and  read 
them  into  the  test  system  as  they  are  required. 

2.1.7  Test  program  set.  A test  program  set  consists  of  tlie  following; 

2. 1.7.1  A computer  program,  such  as  a tape,  to  direct  the  testing  operations. 

2. 1.7.2  A booklet  or  manual  that  describes  to  the  station  operator  (produc- 
tion tester)  how  to  operate  the  tost  station. 

2. 1.7. 3 An  interface  device.  This  is  a unique  piece  of  hardware  that  mates 
the  Unit  Under  Tost  to  the  patch  panel  of  the  computer. 

2 . 2 CATS,  Constraints 

As  in  manual  operations,  a testing  procedure  must  be  devised  to 
monitor  the  functions  or  parameters  of  a UUT  under  automatic  testing.  The 
additional  constraints  that  automatic  testing  imposes  arc  that  the  software  pack- 
age must  implement  this  testing  procedure,  keeping  in  mind  that  the  software 
package  must  be  debugged  and  verified  as  an  entity.  This  verification  must 
take  place  on  a station  or  a computer  simulated  station.  It  should  also  be 
noted  that  these  tapes  must  be  verified  on  a test  station  whose  hardware  con- 
figuration is  capable  of  supplying  the  stimuli,  measurements  and  loads. 

Therefore,  true  automatic  testing  is  not  just  automating  a manual 

test  set. 
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TEST  INSTRUMENTATION  (HARDWARE) 

The  test  i ns t ruTi.2ntat  i on  represents  the  equi  pniant/subsysten  that  is 
required  to  stimulate  and  measure  the  Unit  Under  Test  (U'JT)  . This  section 
will  not  investigate  hardware  for  the  computer  subsystcni,  switching  subsystem, 
and  interface  devices.  These  three  suisystens  will  be  discussed  in  Section  4.0, 
Computer  and  Peripherals. 

The  several  stimulus  and  measurement  instruments  with  their  respective 
spec i f! cat  ions  are  described  in  Appendix  A. 

3 . 1 CATS  Hardware  Configuration 

The  testing  instrumentation  is  generally  configured  as  one  of  two 
types  of  systems:  building  block  or  a dedicated  system. 

3.1.1  Bui Idi nq  B 1 ock 

A building  block  configuration  is  comprised  of  separable  functional 
elements  joined  to  operate  as  a system.  For  example,  if  the  test  system  multi- 
meter were  removed  from  the  system,  the  multimeter  could  still  perform  its  func- 
tion of  making  measurements  under  manual  control.  Thus  each  element  can  operate 
independently  of  the  remaining  system  elements  as  an  entity. 

3.1.2  Dedi cated 

A dedicated  or  integrated  configuration  is  designed  specifically  for 
a given  task  or  class  of  tasks.  The  elements  of  this  type  of  system,  when  separ- 
ated from  the  system  i tsel f ,.  cannot  be  used  to  provide  characteristic  system 
functions  as  they  do  when  connected  within  the  test  system.  The  dedicated  con- 
figuration is  usually  built  about  some  selected  computer  that  provides  control 
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and  analysis;  it  contains  standard  Tian-iiiach  i ne  interfaces  sucli  as  visual 

display,  printer  and  keyboard. 

The  following  is  a comparison  between  Ine  building  block  and  dedi- 
cated hardware  conf i gurat ions , with  the  advantages  and  disadvantages  of  both. 

3 . 2 Buildin.i  Block  Advantages 

3.2.1  There  is  a wide  selection  of  vendors  fron  whom  to  select  the 
test  system  building  block  conponants.  Tliis  allows  the  user- 
developar,  configuring  a building  block  CATS,  to  select  the  con- 
ponents  of  the  system  to  meet  the  test  requirements. 

3.2.2  By  its  very  nature,  a building  block  automatic  test  system  is 
capable  of  extensive  modification  (through  addition  and  deletion 
of  components).  This  is  not  possible  with  a dedicated  sysuo'-. 

3.2.3  Purchasing  functional  elements  eliminates  system  design  and 
deve  1 oprr.^rj  t costs,  Ths  price  psid  for  off  “tho“Sh2l  f 

contains  vendor  de^^elopment  costs  that  are  distributed  over  many 
units,  thereby  reducing  the  unit  cost. 

3.2.^  For  any  given  building  block  component  a vendor  can  usually  ba 

chosen  whose  expertise  in  design  and  development  exceeds  all  other 
compet i tors . 

3.3  Bui  1 d i nq  Block:  Disadva ntage s 

3.3.1  Development  of  building  block  CATS  includes  an  initial  engineering 
outlay  for  integration.  Among  the  problems  that  can  be  expected 
are  grounding,  CMI,  timing  and  loading.  These  problems  are  not 
difficult  to  solve,  but  must  be  considered. 
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3.3.2  Since  the  buildiny  blocks  selected  arc  designed  for  general  pur- 
pose application,  they  will  have  capabilities  beyond  the  regiiire- 
nxints  of  the  test  system  itself.  This  inefficiency  of  unused  capa- 
bility invariably  leads  to  reduced  system  reliability  due  to  tlie 
presence  of  unnecessary  failure  mode  canditlates. 

3.3.3  Because  building  blocks  are  not  S[)cci  f i ca  1 1 y packaged  for  use  in  a 
system  envi ronment , a great  deal  of  space  is  required.  In  addition, 
by  placing  the  building  blocks  in  an  enclosed  environment,  special 
cooling  requirements  may  arise. 

3.3.^  Maintenance  requirements  are  increased  because  most  building  block 

CATS  are  not  designed  to  be  automatically  self  checked.  Usually, 
once  a fault  has  been  identified  within  a building  block,  only 
manual  test  techniques  exist  to  complete  the  diagnosis. 

3.4  Djidicatctl  Tc^s  ^ Sys  terns  ; Advantages 

3.4.1  A dedicated  or  integrated  system  is  generally  smaller  in  si^c  than  a 
building  block  system.  Also,  since  the  dedicated  modules  are  designed 
for  their  enclosed  environment,  thermal  considerations  have  been 
taken  into  account. 

3.4.2  Efficiency  of  a dedicated  system  is  high  because,  it  contains  only 
those  functions  required  for  the  testing  process.  Therefore,  since  un- 
needed  cii'cuit  functions  arc  eliminated,  system  reliability  increases. 

3.4.3  By  its  nature,  the  design  of  the  dedicated  test  system  lends  itself 
to  automated  maintenance  techniciucs.  This  is  because  modular  design 
inherently  has  a large,  number  of  internal  monitoring  points  avail- 
able fr,r  self-diagnosis.  The  availability  of  these  additional  ti'St 
points  allows  for  the  design  of  a self-test  program. 
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3.*t.^  Tintc  to  troiibU'Shoot  nnd  lepoir  o cicdicotoci  system  is  shoi  U-r.  This 
is  due  not  only  to  the  ijreutc  precision  with  which  o fnilure  cun 
be  identified  but  the  system's  niodulur,  self-check  noturc  lends  it- 
self to  ropid  removal  oiul  reploceniont  of  the  suspected  element  or 
elements . 

3-^.5  When  tcstlncj  rcciu  i rements  ore  unique  (i.e.,  optical  or  infrared 

testing)  or  when  it  is  necessary  to  check  uncommon  UUT  parameters, 
a dedicated  system  may  be  the  only  automatic  solution. 

3 • 3 Dedicated  Test  System:  Disadvantages 

3.5.1  The  development  cost  of  a dedicated  CATS  requires  broader  experience 
and  knowledge  in  the  area  of  automatic  test  ecfiii  pment.  Improper  I y 
or  inadequately  specified  ccjuipment  will  eventually  reduce  the  cost 
effectiveness  of  the  CATS. 

3.5.2  Modification  of  the  dedicated  system  is  possible  but  redesign  is  ex- 
pensive and  sufficient  space  may  not  be  available  to  incorporate 
necessary  changes. 

3.5.3  Tf  the  computer  subsystem  of  a dedicated  system  falls,  the  station 
becomes  totally  1 nopora*' i vc . 

3.6  Test  Accuracy  Ratio  (TAf<) 

The  integration  of  an  automatic  te.st  system  (building  block  or  dedi- 
cated) presents  special  problems  to  the  Automatic  Test  Engineer.  All  stimulus  or 
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measuremunl  specifications  are  usually  only  valid  at  tlia  output  of  the  .nodule 
of  building  block  and  not  at  tha  interface  of  the  CATS  and  tha  U'Jl . Conse- 
quently the  accuracy  of  tha  ineasure.'iient  or  stimulus  can  ba  seriously  dovgradad 
due  to  tha  interconnecting  cables  and  switching  path.  To  circumvent  this 
problem  a Test  Accuracy  Ratio  (TAR)  is  established.  This  specifies  the  ratio 
of  testing  tolerances  at  tha  interface  to  those  testing  tolerances  at  the 
instruments.  The  object  is  to  obtain  parameters,  f ro.n  tha  interface  to  the 
instruiients,  that  are  as  close  to  1:1  as  possible.  This  should  ba  taken  into 
account  while  preparing  tha  Test  Program  Sat  (software).  Tha  test  accuracy 
ratio  of  any  stimulus  instrunant  can  ba  improved  by  providing  remote  sensing 
of  the  output  at  the  interface  of  tha  CATS  and  tha  UJT.  This  is  accompli  shad 
by  running  a wire  from  tha  interface  junction  back  to  a high  impadance  ampli- 
fier in  the  stimulus  wnich  will  automatically  adjust  tha  output  to  coi.pen- 
sate  for  line  losses  and  loading.  An  alternative  method  of  improving  the  TAR 
is  to  return  the  stimulus  remote  sense  lines  back  to  a measurement  instrunant. 
The  valua  of  the  stimulus  is  then  verified  by  a .neasuring  instrunant  whose 
accuracy  and  precision  exceeds  that  of  the  stimulus.  This  capability  is  cus- 
tomized in  the  building  block  system  integration,  wnile  this  is  usually  a 
built-in  feature  of  a dedicated  system.  In  any  event  the  Temote  sensing  pro- 
cedure must  be  incorporated  while  preparing  the  test  progra.n. 

3 • 7 Self  Check  Definition 

It  is  logical  to  assume  tliat  measurement  as  well  as  stimulus  instru- 
ments are  periodically  calibrated  to  ensure  their  accuracy.  It  is,  therefore, 
imperative  that  the  CATS  incorporate  an  auto  check  or  self  check  procedure. 
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Prior  to  the  start  of  each  day's  work  or  of  a particular  test  run  the  measure- 
ment instruments  will  check  themselves  to  ascertain  whether  they  are  operating 
properly.  If  some  gross  malfunction  exists  diagnostics  will  be  performed, 
either  on-line  as  a self  test,  or  off-line  on  a test  bench.  If  minor  dis- 
parities exist,  calibration  can  be  performed  either  by  using  external  equip- 
ment or  by  inserting  a reference  standard  at  the  interface. 

Once  functional  integrity  of  the  nwasurement  instruments  is  verified, 
the  system  now  monitors  the  functional  integrity  of  the  stimulus  instruments 
utilizing  the  proper  operating  m'easurement  instruments.  This  is  known  as 


self  check.  Minor  or  major  functional  disparities  of  stimulus  instrumenta- 
tion will  be  treated  similarly  to  disparities  in  the  measurement  instru- 
ments. 


3.8  Calculation  of  Msan-TImi-Between-i^aj  lures  (MTBF) 

As  mentioned  previously,  two  complete  test  stations  provide  flexibility 
such  that  in  the  event  one  station  is  down  the  other  station  can  continue  test- 
ing assemblies.  A sample  MTBF  calculation  is  presented  in  the  following. 

3.8.1  MTBF  for  Building  Block  CATS 

The  probability  of  the  system  expressed  for  CATS  in  terms  of  the  Mean- 
Time-Between-Fai lures  (MTBF),  for  Building  Block  CATS  is  calculated  as  follows: 


Subsystem 
Instrumentation 
Computer 
Peri pheral 


MTBF 

885  hours 
1690  hours 
1370  hours 
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The  total  system  MTBF  is  found  by  adding  the  reciprocal  of  the  MTBF's  and 
then  taking  the  reciprocal  of  the  sum 


(885)"’  + (1690)'’  X (1370)"’  = 2.451  x 10'^  J-_ 

hr 

1 

= 408  hrs  2.56  month 

2.45  X 10-3 

It  can  be  seen  that  the  Instrunent  subsystem  has  the  lowest  MTBF  in  the  CATS. 
3.8.2  MTBF  for  Dedicated  CATS 

If  a dedicated  CATS  is  used  (i.e.,  PC  board  instrumentation) i nstead 
of  discrete  building  blocks,  the  quantity  of  components  is  reduced.  This  will 
result  in  an  instrumentation  MTBF  that  is  increased  by  at  least  a factor  of 
two.  The  MTBF  for  a dedicated  CATS  is  approximately  as  follows: 

Dedicated  CATS 
MTBF 

3000  hrs 
2500  hours 
2000  hrs 

(3000)"’  + (2500)"’  + (2000)"’  = 0.33  X 10-3  + 0.4  X 10"^  + 

0.5  X 10-3  = 1.23  X 10"3 

MTBF  = } = 815  hours  5.1  months 

1.23  X 103 

The  calculated  MTBF  figures  represent  the  average  case. 

3 . 9 Vendor  Servi ces 

In  the  event  a test  station  does  become  inoperative,  most  local  vendors 
have  stated  that  their  service  personnel  can  reactivate  the  station  within  24 


Subsystem 
Instrumentati on 
Computer 
Peripheral 


hours,  depending  on  the  nature  of  the  problem.  It  shall  be  required  of 
any  CATS  vendor  that  he  include  as  a part  of  his  total  software  package  a 
thorough  self  check  program.  This  self  check  program  can  be  run  at  the 
beginning  of  the  work  shift  if  any  of  the  subsystems  are  marginal.  If 
marginal  subsystems  are  detected  they  can  be  replaced  (v;i  th  the  excfotion 
of  the  computer  subsystem)  by  storing  spare  modules  or  building  blocks. 
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It  can  be  stated  that  whatever  can  be  accomplished  with  hardware  and 
its  interconnections  can  also  bo  accompi islied  with  software,  providing  a 
suitable  switching  matrix  is  available,  A purchaser  is  usually  constrained 
to  the  hardware  configuration  of  a particular  Automatic  Test  System  vendor. 

For  a user  to  alter  the  CATS  to  satisfy  his  particular  requirements,  he  must 
do  one  of  the  following: 

Q Have  the  vendor  customize  the  hardware  conf iguration. 

• Expand  the  software  compiler. 

The  first  alternative  was  examined  in  Section  3.0.  Software  will  be 
discussed  in  this  section.  The  compiler  is  a language  translation  program 
that  transforms  symbols  (i.e..  Alpha-numeric)  msaninful  to  a human  operator 
into  codes  (i.e.,  binary)  meaningful  to  a computer. 

4. 1 Comp i 1 e r 

The  programmer  must  operate  within  the  constraints  of  the  compiler. 

It  is  resident  in  either  the  core  memory  of  the  computer  or  in  its  storage 
memory.  An  infinitely  large  compiler  will  give  a programmer  infinite  software 
capabilities.  It  is  obvious,  from  a practical  standpoint,  that  since  memory 
space  is  limited,  some  constraints  are  placed  upon  the  programmer.  As  a guide, 
the  cost  of  expanding  the  software  to  offset  hardware  configuration  deficiencies 
will  range  from  0.3  to  3.0  times  the  cost  of  the  hardware. 

4.2  Computer  Subsystem 

The  integral  sections  of  a computer  subsystem  for  a typical  Automatic 
Test  System  are: 

1)  Digital  Computer 

2)  Swi tchi ng  Matrix 

3)  Test  Program  Set. 
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4 . 3 Digital  Computer  Hardware 

Practically  all  digital  computers  consist  of: 

a)  Control  Unit 

b)  Ar  i thinet  i c Uni  t 

c)  Memory  Unit 

d)  Input/Output  device. 

4.3.1  Control  Unit 

The  control  unit  governs  the  operation  of  the  overall  computer  sub- 
system. It  translates  instructions  obtained  from  the  memory  into  specific 
sequences  of  internal  commands.  These  cominands  are  distributed  to  all  units 
and  initiate  their  appropriate  operations  or  information  transfer.  The  con- 
trol unit  also  ensures  that  the  timing  of  commands  is  compatible  with  the 
operational  speed  and  the  operational  status  of  the  testing  instrumentation. 

4.3.2  Ar i thmet i c Unit 

The  arithmetic  unit  consists  of  a number  of  electronic  circuits  con- 
nected in  such  a manner  that  certain  arithmetic  and  logic  operations  can  be 
performed. 

4.3.3  Memory  Uni t 

The  memory  stores  instructions,  operants,  results  and  any  other  in- 
formation wnich  may  be  needed  in  the  course  of  a computation.  It  is  divided 
into  a number  of  storage  locations  or  cells  each  having  a unique  address  and 
a storage  capacity  of  one  word  (usually  l6  bits).  The  circuitry  of  the  memory 
will  perform  essentially  three  functions  with  the  stored  information  therein; 
it  will  select,  read  and  write  the  information.  Memory  can  usually  be  classi- 
fied as  one  of  the  following  types: 

a)  Hard  core  random  access  (RAM) 

b)  Integrated  circuit  read  only  (ROM) 

c)  Mass  storage  (i.e.,  magnetic  tape,  punch  tape,  disk  or  drum). 
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4.3.^  Input/Output  Unit 

The  Input/Output  unit  provides  com nun i cot  ion  paths  between  the  com- 
puter and  external  or  peripheral  equipment  such  as  magnetic  tape  units  or 
card  readers.  Much  of  this  unit  such  as  the  teletype  printers  and  video  key- 
punch panel  are  physically  located  in  separate  consoles. 

4 . 4 Switching  Matrix 

A switching  matrix  is  connected  to  the  patch  panel  or  the  computer 
subsystem  and  provides  the  connection  paths  between  the  unit  under  test  inter- 
face and  the  stimuli  and  measurement  instruments.  The  several  types  of  switch- 
ing matrices  available  are  crossbar  scanner,  relay  trees,  or  hard  wire  general 
purpose . 

4.5  Test  Program  Set  (TPS) 

The  test  program  set  consists  of  the  following  elements: 

a)  Program  tape 

b)  A test  booklet  of  instruction 

c)  An  interface  device. 

4.5.1  Program  Tape 

A program  tape  is  the  end  product  of  a test  specification  or  test  pro- 
cedure. 

4. 5. 1.1  From  the  test  specification  and  its  supporting  documentation  (i.e., 
schematics,  theory  of  operation,  interconnection  diagram,  etc.)  a 
Diagnostic  Flow  Card  (DFC)  will  be  generated  which  is  the  testing 
strategy  that  is  to  he  coded,  programmed,  and  implemented  on  the 
test  station. 

4. 5. 1.2  A coder  or  a programmer  will  then  take  the  DFC  and  prepare  coding 
sheets  for  a keypunch  operator.  A testing  language  that  is  compatible 
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with  the  computer  must  be  established.  Two  languages  are  under 
consideration,  BASIC  and  ATLAS.  Of  the  two  languages,  ATLAS  is  a 
higher  level  than  BASIC.  (Define  a higher  level  language  to  be 
closer  to  English  as  opposed  to  machine  language).  Both  languages 
have  found  wide  use  in  automatic  test  equipment.  BASIC  is  primarily 
a standard  scientific  language  while  ATLAS  is  directly  oriented 
toward  test  equipment.  Since  ATLAS  is  a higtier  level  language  than 
BASIC,  less  time  wi  1 i be  required  by  the  engineer  or  progra.nmer  to 
implement  ATLAS.  This  ease  of  implementation  is  achieved  at  the 
cost  of  a more  complex  compiler. 

A program  tape  will  be  generated  from  the  keypunched  source 

deck. 

4. 5. 1.3  Concurrent  with  the  coding  effort,  will  be  the  determination  of  what 
switching  paths  are  required  by  the  test  program.  This  information, 
vital  to  the  fabrication  of  the  interface  device,  is  called  a Test 
Diagram  (TD) . It  must  also  be  coded  and  included  in  the  keypunched 
source  deck  which,  in  turn,  will  be  placed  on  the  program  tape. 

4.5.2  Test  Program  Instruction  (TP I) 

This  is  a manual  (usually  generated  by  a technical  publications  group) 
that  instructs  a station  operator  how  to  conduct  a specific  test  program.  The 
source  documentation  required  for  the  development  of  the  test  program  instruc- 
tions are: 

1)  Schematics 

2)  Theory  of  Operation 

3)  Diagnostic  Flow  Chart 

4)  Test  Diagram. 

It  is  pertinent  to  mention  that  accurate  and  complete  documentation 
must  be  maintained  throughout  development  stages  of  any  CATS  program. 
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Interface  Device  (ID) 

This  piece  of  hardware  connects  the  UUT  pins  to  the  appropriate 
stimulus  and  measurement  instruments  via  the  switching  matrix.  The  important 
documents  required  for  the  fabrication  of  ID  are  the  assembly  pin  layout  and 
the  test  diagram. 

4 . 6 Program  Tape  Validation 

Once  the  program  tapes  are  generated  they  ntust  be  validated  on  station. 
The  time  required  to  verify  a tape  is  directly  related  to  the  level  of  the 
language  and  the  complexity  of  the  test.  Assuming  the  syntax  and  semantics 
are  correct,  parameter  values  can  either  be  changed  by  on-line  or  off-line 
programming.  On-line  is  much  faster  in  that  it  allows  the  engineer  to  adjust 
the  program  at  the  Input/Output  console.  This  is  accomplished  at  the  expense 
of  utilizing  station  time  and  a more  complex  compiler. 

Off-line  programming  is  slower  and  more  expensive  because  more  people 
are  involved  in  the  change.  The  advantages  are  better  control  over  changes  in 
that  they  are  documented  and  that  the  test  stations  are  not  needed  to  verify 
tapes . 

As  with  the  test  instrumentation,  the  computer  subsystem  will  have  a 
self-check  capability  that  will  monitor  internal  test  points  to  detenmine  proper 
functional  operation. 

4.7  Testing  Speed 

It  should  be  noted  that  the  speed  of  testing  a UUT  is  directly  related 
to  the  response  time  of  the  stimulus  and  measurement  instruments.  While  a 
computer  can  retrieve  data  and  make  comparisons  in  the  order  of  tenths  of  micro- 
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seconds  the  response  time  (settling  time)  mdy  be  in  order  of  thousands  of 
milliseconds.  This  is  particularly  true  of  analog  iieasurements . Therefore, 
the  limiting  factor  in  determining  tlie  speed  of  automatic  testing  is  the 
time  sequences  in  digital  tests  and  response  time  in  analog  tests,  not  the 
com, oil  ter. 

4.8  Digital  Computer  Spec! fi cat icn 

The  following  is  a specification  of  the  requirements  for  the  coiiputcr 
subsystem  with  sufficient  capacity  to  expand  the  memory  and  test  instrumenta- 
tion. 

4.8.1  Mini  Computer  with  a minimum  of  16k  words,  either  in  hard  core  or  in 
storage  memory  (i.e.,  tape,  disk)  must  be  capable  of  time  sharing 

at  least  four  independent  test  stations. 

4.8.2  A teleprinter,  BCS  driver  and  test  routine. 

4.8.3  The  input/output  must  have  keyboard  arrangement  with  CRT  Alpha- 
numeric display.  This  can  be  panel  or  console  mounted. 

4.8.4  The  software  shall  include  either  an  ATS  BASIC  interpreter  or  an  ATS 


ATLAS  interpreter. 

4.8.5  Memory  Capacity 

The  system  must  be  capable  of  incorporating  these  options: 

a)  Punch  tape  or  magnetic  tape  reader  (503  bytes/sec)  with 
interface,  test  routine  and  interface  diagnostics.  Punch 
tape  must  have  as  a minimum  a packing  density  of  ten 
bytes/inch.  Magnetic  tape  must  have  a minimun  packing 
density  of  70  bytes/inch. 

b)  Dual  disk  memory  with  approximately  5 million  bytes  of 
memory.  Included  will  be  power  supply  and  interface. 
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^.8.6  dill  a r St'vitchitKi  Subsys  tern 

Tills  must  have  a capacity  of  at  least  16  relay  switching  cards. 

Each  relay  switching  card  will  have  the  folloiving  characteristics; 

Switching  Capability;  16  relays,  with  one  Forni-A  and  one 

Form-C  switch  per  relay.  Each  relay 
has  independent  storage. 

Maximun  Voltage:  203  volts  peak 

Maximum  Current;  2 amps  switched  with  resistive  load, 

3 amps  carry  current  after  switching. 

Cross  talk;  40  dB  typically  measured  at  100  kHz 

on  adjacent  switch  line. 

Signal  Frequency:  DC  to  100  kHz. 

Contact  Resistance:  400M  -at  103,003  operations. 

Thermal  Offset:  Typically  50  volts  or  less  at  25°C. 

Contact  Life:  1,000,000  cycles  at  28  VDC,  103  aiA 

resistive  load. 

Operate  Time;  20  ms  maximun. 

Release  Time:  5 ms  maximun. 

In  addition  an  "Electronic  confirm"  line  on  each  storage  element, 
which  may  be  used  to  operate  switch  closing  indicators,  shall  be  included, 

4.8.7  An  interface  panel  or  panels  for  interconnections  between  the  unit 
under  test  and  the  automatic  test  system  patch  panel.  At  least  one 
interface  panel  shall  be  used  for  self  check  and/or  self  test. 

4.8.8  All  cables  and  accessories  required  to  interconnect  the  ATS  and  all 
cables  between  time  shared  stations. 

4.8.9  In  the  event  the  computer  subsystem  is  "down",  it  must  be  capable  of 
being  circumvented  via  manual  control. 

4.8.10  As  an  option  the  Automatic  Tost  System  should  be  compatible  to  operate 
with  a heavy  duty  teleprinter  or  a high  speed  line  printer. 
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5 . 0 TIME  AND  _COS_T  OF  _COMPU  TER  /MJTOMATIC  TEST  SYSTEM  VS. 

MANUAL  T"Efr  SYSTEM 

This  section  analyses  the  lime  to  run  an  aulomated  test  versus  the 
lime  to  perform  tlic  same  test  manually  for  the  DRAGON  NVS.  Each  type  of 
testing  is  compared  to  determine  the  optimum  point  in  time  a computer  auto- 
mated test  system  becomes  economically  feasible. 

The  cst  imated  cost  data  shown  is  extracted  from  Appendices 


B and  C. 

5.1  Manual  Test  Stations 


The  cost  of  labor  plus  overhead  to  pro- 
duce 60  systems  a month  on  a manual  basis  is 
$38,900.  To  test  5000  DRAGON  NVS 

(approximately  84  months)  the  labor  $3,344,778 

cost  is 

The  total  cost  to  test  5000  DRAGON 

NVS  at  60  systems  a month  is  $3,344,778 

Not  included  in  this  price  is  the  test 
insti'uments  which  exist  in  the  APE 
Pilot  line) 

5 . 2 Computer  Automatic  Test  System 

The  price  of  two  computer  Automatic 


Test  Systems  is  $244,400 

The  cost  to  install  two  CATS  systems  40,000 

The  cost  per  Test  Program  Set  is  $28,920. 

The  cost  of  eight  TPS ' s is  $260,000 

The  cost  of  labor  and  overhead  to  produce 

5000  DRAGON  NVS  at  60  systems  a month  is  $327,103 

The  total  cost  to  test  5000  DRAGON  NVS 

utilizing  CATS  $871,503 
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Comparison  Between  CATS  and  Manual  Stations 

The  difference  in  cost  between  CATS  and  a 
manual  test  station  will  result  in  a cost 
saving  of 

As  seen  from  the  graph  (Figure  1 of  Ap- 
pendix C)  the  point  in  time  for  which 
a computer  automated  test  system  becomes 
more  econonical ly  feasible  than  a manual 
system  is  15  months. 

After  15  months  a computer  automated  test 
system  will  accrue  a cost  saving  over  the 
manual  systems  of  $36,600.00  a month. 


$3,344,778 

- 

$2,473,275 


I 
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6.0  CONCLUSION 

This  conclusion  suTiiiarizes  the  important  facts  concerning  Conputer 
Automated  Test  Systems  and  describes  the  type  of  system  tliat  would  best 
serve  the  testing  requirements  for  the  DRAGON  Night  Viewing  System, 

6. 1 ADVANTAGES  Of  COMPUTER  AUTOMATfID  TEST  SYSTEMS 

The  following  delineates  the  advantage  of  using  a CATS  as  opposed 
to  manual  test  stations. 

5.^^' '29.  " P®*”  section  5.0  and  Appendix  C a Computer  Automated 

Test  System  will  accrue  a cost  savings  of  2.^7  million  dollars  after  testing 

5000  DRAGON  Night  Viewing  System.  (84  months  at  a 60  per  month  rate) 

Repeatabi 1 i ty  - Computer  Automated  Test  Systems  will  provide  precise 
repeatability  of  testing.  Since  the  computer  will  control  the  testing  all 
assemblies  are  tested  exactly  the  same.  This  will  reduce  inconsistent  lest 
conditions  inherent  in  manual  operations. 

Accuracy  - CATS  will  improve  the  accuracy  of  the  testing.  Marginal 
operation  can  be  more  easily  detected  with  CATS  than  by  visual  interpretation. 

Incoming  Inspection  - As  the  rate  of  assembly  and  testing  of  Night 
Viewing  Systems  increases  additional  need  for  Automated  Testing  of  components 
will  arise.  It  will  be  possible,  with  only  software  development,  to  use  the 
CATS  as  described  for  incoming  inspection  of  electronic  components. 

Other  Programs  - Since  other  night  viewing  systems  such  as  Handiield 


Viewer  and  Tow  have  similar  functional  electronics  to  DRAGON  only  a minimun 
of  software  development  would  be  required  to  implement  these  systems  on  CATS. 
The  hardware  specified  for  the  DRAGON  CATS  will  encompass  all  stimulus  and 
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measuremont  instruaisnts  for  the  Handlield  Viewer,  TOW,  FIRTI,  etc.  Once 
the  software  has  been  developed  for  DHACON  the  cost  of  generating  a Test 
Program  Set  for  a similar  project  will  be  about  (257,  to  507,)  of  the  DRAGON 
software  cost. 

Fault  Diagnosis  - If,  as  per  Appendix  C,  diagnostic  programs 
become  desirable  CATS  will  provide  all  the  necessary  computer  and  test 
equipment  hardware  for  fault  diagnostic  investigation.  Diagnostic  programs 
are  very  similar  to  the  End  to  End  (CO-NO/GO)  tests  and  can  therefore  be 
added  at  a later  date  with  relative  case. 

6.2  Proposed  CATS  - Section  3.1  titrougli  3.5  discussed  the  advantages 

and  di sadvantages  of  a Building  Block  and  a Dedicated  system.  This  section 
describes  why  a Building  Block  system  is  more  desirable  for  DRAGON  Produc- 
tion testing. 

Lead  Tima  - Less  lead  time  is  required  to  deliver  and  install  a 
building  block  system. 

CATS  Fault  Location  - Building  Blocks  require  a shorter  self  check- 
ing program.  A dedicated  system,  with  its  complex  i nterconnect i ons , requires 
a very  sophisticated  and  long  self  check  progra.ii  to  isolate  down  to  faulty 
components.  It  is  more  advantageous  to  use  a short  self  check  program  devised 
for  the  building  block  system  and  then  replace  the  faulty  building  block  once 
it  has  been  identified. 

Vendor  Service  - Vendor  service  can  be  provided  not  only  by  the  CATS 
vendor  but  also  by  the  individual  building  block  vendors. 
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Modification  of  CATS  - If  any  chanye  in  the  operational  performance 


of  CATS  is  necessary,  it  is  easier  to  iinplenent  them  on  building  block 
system.  This  is  due  to  its  hardware  versatility  and  relative  intercon- 
nect! on  simplicity. 

Manual  Mode  - In  the  event  the  co;)iputer  subsystem  is  out  of  service 
testing  can  be  continued  in  a manual  mode  wi tit  the  building  block  system. 
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RECOMMENDATIONS 


7 . 1 Two  Coiipletc  Conputer  Automated  Test  Systeiis 

It  is  reco.unsnded  th.3t  a two  complete  CATS  stations  bo  impleniented 
for  the  DRAGON  NVS  dividing  the  number  of  assemblies  to  be  tested  between 
each  system.  The  justification  for  this  is  the  follwing; 

Redundant  Capability  - In  the  event  one  computer  subsystem  is  out 
of  service,  testing  can  be  continued  on  the  other  system.  The  down  time  of 
the  computer  subsystem  will  vary  from  24  hours  to  48  hours. 

Work  Shi f ts  - A single  CATS  station  will  necessitate  two  work 
shifts  if  60  NVS's  a month  is  required.  (Refer  to  Appendix  C.) 

Other  Programs  - Two  CATS  stations  will  enable  testing  for  programs 
such  as  TOW,  Handheld  Viewer  AN/PAS-7  and  TIRS  (Thermal  Imaging  Rifle  Sight) 
with  the  use  of  a second  shift. 

Tnr.oming  Inspection  - Two  CATS  stations  will  orovide  comouterized 
quality  control  for  incoming  inspection  of  components  with  additional  soft- 
ware and  a second  work  shift. 

Paul t Pi aqnos i s - A second  work  shift  can  also  use  the  CATS  stations 
for  troubleshooting  or  Diagnostic  Programs  for  DRAGON  assemblies. 

7 . 2 One  Complete  Computer  Automated  Test  System 

One  complete  CATS  station  will  be  less  costly  than  tv^o  CATS  stations, 
and  can  be  used  as  a building  block  for  the  two  system  approach,  but  it  is 
less  desirable  for  these  reasons. 

Two  Work  Shi f ts  - Two  work  shifts  will  be  required  to  test  60  units 

a month. 
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M.anua]  Testing  - In  the  event  the  computer  subsystem  is  out  of  service 


both  work  shifts  must  implement  manual  testing. 

L imi ted  Capaci ty  - There  is  little  potential  for  available  capacity  to 
test  other  Night  Viewing  Systems  or  to  assist  Incoming  Inspection  without  addi- 
tional computer  and  test  equipment  hardware  being  added. 

7 . 3 TiiiK  Shared  Systems 

In  this  scheme  two  hardware  stations  are  time  shared  with  a single  com- 
puter subsystem.  No  degradation  of  testing  performance  will  occur  using  a time 
shared  system  but  it  is  less  desirable  than  two  complete  CATS  stations  for  the 
reasons  listed  and  therefore  not  recommended. 

Not  Cost  Effective  - The  decreasing  cost  of  mini  computer  subsystems  makes 
their  purchase  more  economically  feasible  than  purchasing  a single  computer 
time  shared  subsystem. 

Additional  Software  - A time  shared  computer  subsystem  would  require  an 
executive  routine  that  would  almost  double  the  memory  allocations  needed  for 
the  compiler.  This  will  necessitate  more  software  development  and  memory 
capaci ty . 

Increased  Hardware  - The  increased  memory  capacity  required  of  a time 
shared  computer  subsystem  may  mean  that  disk  memory  must  be  used  as  opposed  to 
tape  memory.  Disk  memory  is  about  $10,000  more  than  tape  memory  and  the  cost 

to  develop  the  expanded  compiler  will  be  approximately  $20,000. 

Down  Time  - If  the  time-shared  computer  subsystem  is  out  of  service  both 

hardware  stations  cannot  be  operated  automatically. 

Excess  Capacity  - Two  CATS  stations  cannot  justify  the  increased  hardware 
Integration  and  memory  that  a time-shared  computer  subsystem  will  require.  Time 
sharing  justifies  itself  only  if  there  are  many  test  stations  all  requiring  high 
Speed  digital  functions. 
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APPENDIX  A 

DEDICATED  TEST  EQUIPMENT  SPECIFICATIONS 
^4S.L Osci  1 1 05 cope 
Genera  1 

All  functions  must  be  remotely  progra.miiabl e and  compatible  witli 
logic  utilizing  3'i2l  BCD  codi.'.g. 

Vertical  Sect i on 

Bandwidth  and  rise  time  - DC  to  at  least  60  Mdz,  5.8  NS  at 
5 mV/om,  3 d3  down. 

Deflection  factor  --  5 mV/cm  to  10  M/cm. 

Display  modes  - Channel  1 only;  charnel  2 only  (may  be  in/erted); 
Alternate  - chopped  (approximately  500  kHz);  added. 

Input  R and  C - 1 megohm,  24  pf. 

Maximum  input  voltage  - 600V  (DC  + peak  AC),  AC  cojpled  and  300V 
(DC  - peelT  AC)  , DC  coupled. 

Internal  trigger  source  - composite  or  channel  1 only. 

DC  balance  - the  volts  /cm  vernier  may  be  varied  without  baseline 
shift  independent  of  screen  position. 

Horizontal  Section 

Main  and  delayed  time  bases  - 0.1  sec/cm  in  22  calibrated  steps, 

1,  2,  5 sequence;  ±3/.  accuracy. 

XlO  magnifier  - increases  sweep  spaed  by  a factor  of  10. 

Horizontal  display  modes  - Normal  or  main  sweep,  main  sweep  with 
Intensified  delayed  sweep  portion,  delayed  sweep  portion,  delayed 
sweep,  main  sweep  with  triggered  delayed  sweep  intensified  portion, 
triggered  delayed  sweep,  and  external  horizontal  input  for  X-Y  display 
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1.3.4  Trigger  Mode  - Automatic  mode  should  provide  a base  line  in  the 
absence  of  A signal,  useful  above  20  Hz.  Triggered  node  should 


I 


t 

I 


1.3.5 


1.3.6 


1.3.7 


1.3.8 


1.3.9 


1.4 

1.4.1 


override  automatic  mode  and  should  be  used  below  20  Hz. 

Variable  Hold-Off  - Variable,  to  allow  synchronous  triggering  on 
tone  bursts,  frequency  or  amplitude  modulated  signals  or  digital 
word  lengths. 

Trigger  sensitivity  - Flat  triggering  on  0.5  cm  internally  and 
50  mV  externally  through  SO  MHz  from  DC  wnen  DC  coupled  and  from 
4 Hz  when  AC  coupled.  LF  RFJ  rejects  signals  below  30  kHz.  HF 
REJ  rejects  signals  above  50  kHz. 

Trigger  sources  - Internal,  picked  off  from  CHl  and  CH2  preampl i f iers 
prior  to  DC  offset  from  position  controls.  External,  from  SMC  con- 
nector, External  7 10  lin-e.  Input  RC-I  megohm,  24  pf,  maximum  input 
voltage  6OO  AC  coupled  and  300  DC  coupled  - peak  AC  plus  DC.  Leval 
adjustment  through  ±1.5V  in  external  or  ±1.5V  in  external  10. 

X-Y  oparation  - Full  sensitivity  X-Y  (CH  1 horizontal  CH  2 vertical) 

“5  mV/cm  to  lOV/cm  in  11  calibrated  steps  1-2-3  sequence.  Bandwidth 
is  at  least  4 MHz  with  about  1“  phase  difference  at  50  kHz. 

Horizontal  amplifier  - Bandwidth  at  least  4 MHz,  3 dB  down;  deflection 
factor  is  120  mV/cm  variable  to  1 .2V/cm  external,  1 .2V/cm  to  12V/cm 
in  external  Z.  10,  XIO  magnifier  increases  sensitivity  to  12  mV/cm. 
Display  Sect  ion 

CRT  - 5 inch  rectangular  tube,  8 x 10  centimeter  display  area. 
Horizontal  and  vertical  centerlines  further  marked  in  0.2  cm 
Increments.  P31  phosphor.  Accelerating  potential  is  10  kV. 
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DC  coufilo  Z-axis  intensity  modulation.  +2V  signal  blanks 
trace  at  normal  intensity  from  DC  to  5 MHz,  in|3ut  R i s 5K  oliiis. 

1.4.2  Graticule  - internal,  no  parallax;  variable  edge  lighting. 

1.4.3  Delay  time  jitter  - less  than  1 part  in  20,000  of  10  x main 
sweep  t ini 3 /cm  setting. 

1.4.4  Calibrator  - 1 kHz  square  wave.  0.6V  and  .OSV  peak-to-pcak  il/,. 
Rise  time  less  than  1 ^s. 


Envi  romiental 


1.5.1  Temperature; 


1.5.2  Hunidity: 


Operating  +5"  to  +45°C 
Nonoperating  -20°C  to  ^^O^C 

Operating  and  Nonoperating  to  95'/o 
Relative  Hunidity  at  +55°C 


Power  Supplies 


2 . 1 

2.1.1  All  DC  voltage  levels  must  be  remotely  programmable  and  compatible 
with  TTL/DfL  logic  utilizing  8421  BCD  coding. 


2 2 DC  Output  Vol tages 

2.2,1  +5.0  volts 


2.2.2  -6,0  volts 


2.2.3  -20.0  volts 

2.2.4  +100  volts 


2.0  amperes  min. 

1.0  ampere  min. 
0.5  ampere  min. 

0 , 1 ampe  re  min. 


2.2.5  Line  regulation  - O.Ol/i  ^l  millivolt  for  AC  line  variation  fron 
105  to  125  volts. 

2.2.6  Load  regulation:  0.01%  +1  millivolt  for  0 - 100/,  changes  in  rated 
output  current  at  the  Junction  of  load  and  remote  sense  leads. 


I r 


L 
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2.2.7  Ripple  end  noise:  Jess  than  one  millivolt  poak-to-peok  over  a 
1 MHz  band  at  an  input  line  frcquancy  of  60  Hz. 

2.2.8  Source  impedance:  less  than  5 milliohms  at  DC,  100  niilliohms  at 
20  kHz,  one  ohm  to  1 MHz. 

2.2.9  Recovery  time:  output  voltage  will  return  to  within  a 15  millivolt 
band  of  the  original  voltage  setting  within  50  ,iii  croseconds  for  a 
step  change  (1  microsecond  rise  time)  in  rated  load  of  10  - lOO/S. 

2.2.10  Stability:  Better  than  0.02%  +3  millivolts  per  24  hours  at  constant 
lina,  load  and  ambient  temperature,  after  warmujj.  Batter  than  0.01% 
+ 1 millivolt  with  external  low  temperature  coefficient  programiiing 
resistance. 

2.2.11  Temperature:  Operating:  +5°C  to  45°C 

Storage:  -20  to  +50''c 

2.2.12  Temperature  coefficient:  Output  voltage  change  less  than 

0.02%  per  '"C. 

2 . 3 Over-vol  taq'3  Crowbar 

2.3.1  Crowbar  shall  short  circuit  the  output  of  the  supply  in  less  than 
500  microseconds  at  any  output  voltage  in  excess  of  a preset  level. 

2.4  Current  Limiting 

2.4.1  All  power  supplies  must  be  current  limited  to  a preset  level. 

2.5  Remote  Sensing 

2.5.1  One-half  volt  drop  per  load  lead. 

2 . 6 Remote  Programming 

2.6.1  Ohms/Volt  1000 

2.6.2  Accuracy  0.3%  +I  mV 
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2.7 

2.7.1 


3.3.3 


3. 3. it 


Envi  roninont 
Tenipei  ature 


2.7.2  Humidity; 


Oparatiiici  Ranga;  to 

Storaga;  -20'’C  to  !jO''C 

807,  maxi  mu. 11  relaliva  hunidily 
at  iiO“C. 


Digital  _Hu 1 1 i me  ter 

Frequency  Response:  il.O  d3  f ro.ii  10  Hz  100  kHz 

R ea_d  ou  l_ 

4.5  digits  including  over-range  into  a printer  using  8'^21  BCD  coding 
that  is  TTL/DTL  co.npatible. 


3.3 

DC  Volts 

Input 

Max i mum 

Range 
(vol ts) 

Resol ut i on 

Impedance 

-"CmT — 

Vol tage _ 
(vol Is) 

1 .0000 

100  UV 

1000 

1000 

10.000 

1 mV 

1000 

1000 

100.00 

10  TlV 

10 

1000 

3.3.1 

1000.0 

Over-range 

1000  mV 

10 

lUJU 

3.3.2 

Forty  (40) 

range)  . 

Accuracy 

percent  all  ranges  at 

rated  accuracy 

(except  on  1000 

±0.01%  rdg. 

. , ±0.01%  FS  

24  hours  23 

°C  ±5°C 

±0,03%  rdg.,  +0.01%  FS  

Measurement  Time 
1.5  second  to  rated  accuracy 
Reading  Rate 
5 readings/second 


.90  days  23°C  ±5°C 


I t- 


3.3.5  Noriiijl  Mode  Roicction 

60  dB  at  60  Hz  increasing  at  a rate  of  6 dB/octave  (or  20  dB/decadc). 

3.3.6  Co.nmon  Mode  Rejection 

100  dB  DC  to  60  Hz  with  IK  source  i ni'.ia  1 once . 

3.4 


3.4.1  ^a n Resol ut i on  Input  Impedance 

l.OOOOV  100  uV  IM,  75  pr 

lO.ODOV  1 mV  IM,  75  pf 

100. OOV  10  .nV  IM,  75  pf 

1000. OV  100  iiV  IM,  75  pf 


3.4.2  Over-ranqe 

Forty  (40)  percent  all  ranges  at  rated  accuracy  (cKcepl  on  lOOOit  range) 

3.4.3  Accuracy 

100  Hz  to  10  kHz  :i0.17c,  RDO , i 0.037.  FS 
50  Hz  to  30  kHz  ±0.257,  RDO,  0.057,  FS 
30  kHz  to  100  kHz  ±1.07.  RDO,  ±0.1%  FS 

3.4.4  Maximum  Input  Voltage  Vs.  Frequency 

50  Hz  to  5 kHz  750V 
5 kHz  to  10  kHz  500i/ 

10  kHz  to  50  kHz  250V 

3.4.5  Measurement  Time 

3 seconds  to  rated  accuray. 

3.4.6  Step  Response  Time 

3 seconds. 
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mmBmm 


3.5 


3.5.1 


3.5.2 


3.5.3 


3.5.^ 


3.5.5 


3.6 

3.6.1 

3.6.2 

3.6.3 


3.6.4 

3.6.5 

3.6.6 


OilMS 

Output 

Max.  Open 

Range 

Resol  III  i on 

Current 

Circuit  Vol tape 

(K) 

(ohms) 

(uA) 

(vol ts) 

1 .0000 

lOOM 

1 

18 

10.000 

1 

100 

18 

100.00  ' 

10 

10 

18 

1000.0 

100 

1 

18 

10000.  - 

IK 

100 

18 

Oi^er-ranqo 

40/,  all  ranges  at  rateJ  accuracy  (except  on  lOODDK  range) 


Accuracy  (90  days,  15  - 35°C) 


IK  to  lOOK 
1 mi  1 1 i oh  ns 
lOM 

Measurement  Time 
2.0  second  to  rated 
Step  Response  Time 


±0.02^  RD3,  ±0.02/'  FS 
±0.057o  RDG,  ±0.02/o  FS 
±0.2%  RDG,  ±0.02/i  FS 


accuracy. 


IK  to  lOOK 

IM 

lOM 


200  ms 
300  ms 
3 sec 


DC  Current 

Ranges  ±100^A,  (20%  over-range , all  ranges  to  ±1939  nA) 
Resolution  0,01%  of  range  (10  nA  on  100  aiA  range,  maximum) 
Accuracy  (all  ranges) 

90  days,  15°  to  35°C  (±0.1%  of  input,  +0.02%  of  range) 

Burden  100  mV  at  100 /jA  increasing  to  300  mV,  1200  mA 
Response  Time  to  Rated  Accuracy  1.5  seconds 
Overload  Protected  to  2 amperes  on  any  range. 


3.7 


AC  Current 


3.7.1  Ranties  (auto)  100  uA  to  1933  '"A  (20"'i  ovcr-ranga,  all  ranges) 

3.7.2  Resolution 

O.Or^  of  range  (10  nA  on  100  uA  range,  inaxiniuii) 


3.7.3  Accuracy  (all  ranges) 


90  Hz  - 5 kHz 


± (0.3X  of  i nput 
+0.05X  of  range) 

90  days,  19°C  - 35'’c 


3 ‘1_-  Jil  -5.  - 10  3 .ky.?. 

^(0.6/',  of  input  10.05'.  of  range) 


3.7.^  Burden 


100  mV  at  100  uA  increasing  to  300  mV,  1200  .11A 


3.7.5  Response  Time  to  Rated  Accuracy  3 seconds. 
3.7.5  Overload  Protected  to  2 amperes  on  any  range. 


3.8.1 


Envi  roninent 


Temoe nature; 


3.8.2  Humidity; 


Auto  Check 


Operating  Range;  +5°C  to  +45'"C 

Storage;  ~20  C to  +50  C 

80%  maximum  relative  humidity  at  40°C. 


f unct i 


The  unit  must  be  capable  of  performing  a quick  self-check  of  all  its 


Pulse  Generator 


' Programmable  Operation 

4.1.1  The  frequency  and  amplitude  ranges  must  all  be  remotely  prograimmable 

and  compatible  with  TTl./DTL  logic  utilizing  8421  BCD  coding. 

4.2  Frequency  Data 

4.2.1  Internal  clock;  0.1  Hz  to  50  MHz. 


* t 


't.2.2 

‘i.Z.'i 

h.2.', 
't.3 
't  . 3 . I 
't.3.2 
't.3.3 
'1.3.  '1 
^.3.'> 
. 3 . C> 
'.Jt 
^.'t.  I 


't.'t.3 


^ . !> 
'(.'1.6 
'(.'(.7 


'(.'(.0 

'(.'(.9 

'i.'i.lO 


Dt'l.iy  (sin<|K')  I'lilsn 
Poiihlo  (I'.iii’i) 

Cxt  ont.i  I 1 1 i 
rii'.|in’ncy  .lilli'r 
Onc't.U_inij  Moili's 
Cm  I t'lil  Si'tirci’ 

Volt.XH'  SlHIItl' 

Si  mill'  I’uli.i-; 

(loiiblc  f’ulso  (p.tirs) 

Noi  ni.)  I - 1 in'('r  t I'll  ( Co  11, > 1 on  'ol  oJ) 
Pos  i t i VO  Of  N('p.ilivo  0iit|nit 
Oiilj'ul ^11  it  .1 


0.1  II.'  10  <j0  M.I.'  |ii  ( 

0.  1 II.'  (<)  !)0  MM/  «'l  loti 
DC  to  '.0  MM.' 

0.17.  ol  I'o  I i u.l  (0,1  ns 


0ut|Hil  Amp  I i ( inlo  (po'iitivo):  Coni  i mioio.  1 y vmiol>l('  Iron  OV 
.(oross  liiti'i  i inpjil.iiK  o ; OV'  lo  (bV  .iti'oss  bO  ohns  (with  iml.'p. 
coni ro 1 ) . 

Oiilpnl  Amplitmlo  (ncninl  i vo)  : Coni  i n',i.>'.is  I y v.i  i' i .1I1 1 o lion  OV  I 
ncross  hiv|li  iiiipoM.inco ; OV  lo  -bv  ocross  bO  t'hns, 

Ciirronl  Mo.lo;  '2  inA  lo  (.’’00  nA  (MOV  inlo  bO  ohii',.)  I i o:n  I K 
sourto  i inpodn nco . 

Voltmio  M.kIii:  ' bO  mV  lo  'bV  inlo  bO  oh  ir-  Iron  |i0  iih  ir. . 

Sotirci'  linpoiloncr':  !>0  i.drns  m'  IK  oliir;,  '.witch  soloiloil. 

Piilr.o  Dm  .it  ion:  lb  O'.  ti'  1 soionM. 

Dm. it  ion  .lit  lor:  0.17.  (O.'i  m.. 

Pulse  Dol.iy:  lb  ns  lo  1 sorond. 

Del.iy  .lit  lor;  0.17.  lO.'i  ns. 

Duly  Cyi  lo:  to  lOOV'.. 
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VO  pi  I 


to  I lov 

'nd  'nl 

:o  -lOV 

i)!i  n 


I I 


4.5 


Baseline  Offset  Data 


4.5.1 

Current  Mode; 

0 to  i40  nV\  (0  to  i2V  into  50  oiviis) 

4.5.2 

Voltage  Mode: 

0 to  ±1M  into  50  otrns . 

4.5.3 

Overload  Protection: 

Short  and  open  circuit  protected. 

4.6 

Pulse  Shape  Data 

4.6.1 

Rise/fall  tin)a/4  ns  typical,  5 ns  max.  fixed. 

4.6.2 

Distortion;  Less  than 

5X  total  (preshoot,  overshoot,  undershoot. 

droop)  at  full  output. 

4.7 

Sync  Output  Data 

4.7.1 

Ampl i tuda : 

+2V  mininum  into  50  ohms. 

4.7.2 

Rise  Time; 

Less  than  5 ns 

4.7.3 

Durat i on: 

5O/0  of  minimun  period  of  prf  range. 

4.7.4 

De 1 ay : 

10  ns  max.,  referred  to  trigger  input. 

» • 

T •" i Qg-f" /Cato 

00 

Trigger  Frequency: 

DC  to  50  MHz. 

4.8.2 

Gate  Frequency; 

DC  to  25  MHz,  sync  or  async. 

4.8.3 

Sens i t i V i ty : 

ilOO  mV,  10  ns  or  greater  duration. 

4.8.4 

Slope; 

Positive  or  negative. 

4.9 

LnxLCfiiiiii'fLt 

4.9.1 

Temperature: 

+5'’C  to  +45“C 

Opt! rating  Range: 

-20“C  to  +50‘’C 

4.9.2 

Huni d i ty : 

80X  maximum  relative  humidity  at  4d'‘C. 

A-IO 


Function  Gone  rat or 

5 . 1 Proqroiiiiu-'blc  Opoi'.-it  ion 

5.1.1  Ths  frequsney  and  aiiiplitude  ranqcs  must  all  ba  ro:nolcly  proqraiiiiiiablo 
and  compatible  with  TTL/DTL  loqic  uLilizinq  8421  codinq, 

5 • 2 Jii'lSL'l 

5.2.1  Main  Genarator:  0.0001  Hz  to  10  M.lz. 

5.2.2  Stability:  0.05^  of  settinq  foi'  10  ninutos,  0.35/.  of 

setting  for  24  lirs. 

5.2.3  Accuracy:  i (2/,  set  +2X,  range)  O.OOOl  Hz  to  lO  Milz. 

5 . 3 Anipl  i tuda 

5.3.1  Main  Output 

5. 3. 1.1  Output  Amplitude:  15V  p-p  into  50  ohiis,  30V  p-p  open  circuit. 

5. 3. 1.2  Output  Atte.nuator:  80  dS  attenuation  in  10  dB  steps  and  200  d3 

continuously  varioPle. 

5. 3. 1.3  Stability:  0.05/,  of  max  p-p  aiiiplitude  for  10  min. 

5. 3. 1.4  Output  Impedance:  50  ohms 

5. 3. 1.5  DC  Offset:  i7.5V  into  50  ohms,  ±15V  open  circuit, 

variable. 

5.3.2  Sync  Outputs 

5.3.2. 1 Output  Am|)Iitude:  20V  p-p  square 

5. 3. 2. 2 Output  Impedance:  100  o!ims 

5.3.3  External  Input 

5.3.3. 1 Voltage  controlled  frequency  approximately  5V  input  for  1000  fre- 
quency ratio. 

5. 3. 3. 2 Sync:  5V  p-p  to  lock. 

5. 3. 3. 3 DC  Offset:  1,1  inverting. 
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5.4 


6. 

6.1 

6.1.1 

6.2. 

6.2.1 


Waveforms 

Sine,  square,  triangle,  sync,  isquarc,  isine,  triangle, 
Iramp,  ipulse. 


5.4.1 

5. 4. 1.1 

5.4.1 .2 

5.4.2 

5.4.2. 1 

5.4.3 

5. 4. 3.1 

5. 4. 3. 2 
5.5 
5.5.1 


S i ne 

Frequency  Response; 

Di stort i on: 

T r i angl c 
Li neari ty : 

Square  Wave 
Ri S3  and  Fall: 

Overshoot  and  Ringing: 
Envi  romient 
Temperature: 


5.5.2  Humidity; 


0.1  dB  to  100  kHz,  2 dB  to  10  Mdz 

0.5/.  to  0.001  Hz  to  100  kHz.  No 
harmonics  30  d3  do^vn  fron  funda- 
mental 100  kHz  to  10  MHz. 


99/o  to  100  kHz,  95/  to  10  :'Hz, 


20  ns  (500V/s3c  slevj  rate  limita- 
tion i nto  50  ohms) 


5% 


Operating  Range:  +5°C  to  45'^C 
Storage:  -20°C  to  +50°C 

80/i  maximum  relative  humidity 
at  40°C 


Counter/Tinier 

Readout 

7 digits  including  overrange  into  a printer  using  8421  BCD  coding 
that  is  TTL/DTL  compatible. 

Modes  of  Ope  rat i on 


Count ; 


F requency : 
Counter  Range: 
Input ; 

Gate  Time: 
Accuracy ; 
Readout ; 


100  MHz 

1 to  107  count 
Channel  A 

Automatically  selected 
Absol utc 
Diinens  i on  1 css . 
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t p 


6,2.2  Frequency; 


6.2.3  Period: 


Ronge; 
Input 
Gale  Tim: 
Accuracy : 
Readout : 


Range: 

Input : 

Clock  Fre- 
quency : 
Resolution: 
Accuracy : 

Readout : 


100  Mdz 
Channel  A 
A 

il  count  :Hiine-base  accuracy 
kHz  or  MHz,  with  au tone t i ca 1 1 y 
positioned  decimal  point, 

100  ns  to  10^  sec 
Channel  A 

100  ns  to  1 second  in  decimal 
steps,  aulonat i ca 1 1 y selected 
0.1  sec  to  1 sec 
il  count  :*  time-base  accuracy 
itrigger  error. 

Sec,  msec,  or  usee,  with  auto- 
matically positioned  decimal  point, 


6.2.h  Positive  or  Negative  Pulse  Width: 


Range: 

Input : 

Clock  Frequency: 
Slope  Selection: 
Resolution: 

Accuracy : 

Readout : 


6.2.5  Period  Average 
Range : 


Input ; 

Periods  Averaged; 

Clock  Frequency: 
Accuracy: 

Readout : 


0.1  usee  to  10  sec 
Channel  A 

100  ns  to  1 sec  in  decimal  steps 
Programmable 

0.1  sec  to  1 sec,  automatically  selected 
for  maxi  mu  a resolution 

± count  itima-base  accuracy  itrigger  error 
Usee,  msec  or  sec,  with  automatically  posi- 
tioned decimal  point. 


100  Hz  to  1 MHz,  4-digit  resolution 
10  Hz  to  1 MHz,  5-digit  resolution 
1 Hz  to  1 MHz,  6-digit  resolution 
0.1  Hz  to  1 MHz,  7-dlgit  resolution 
Channel  A 

1 to  1000,  automatically  selected  for 
maximum  resolution. 

1 MHz 

icount  itime-base  accuracy  itrigger  error 
Usee,  msec  or  sec  with  automatically  posi- 
tioned decimal  point. 


6.2,6  Time  A B 

Range: 

Input; 


Clock  Frequency: 


0.1  sec  to  10'  sac 

Start  Signal:  Channel  A,  Stop  Signal;  Chan- 
nel B,  Can  be  common  or  separate. 

100  ns  to  1 second  in  decimal  steps 


Rcsolut ion: 
Accuracy ; 

Readout : 


Ratio  A/B 

Range: 

Input  (FI); 
Measures : 

Numijer  of  Cycles 
of  F2  averaged: 
Accuracy : 

Readout : 


Time  Interval 
Range: 

Clock  F requency : 
Resol ut i on: 
Accuracy: 

Read ou  t : 

Input  Channels  A 

Range: 

DC  Coupled: 

AC  Coupled; 

HF  Rejection; 

Range; 

DC  Coupled: 

AC  Coupled: 

HF  Rejection; 
Impedance; 

Sens i t i vi ty: 


Channel  A 
Channel  B 
Preset : 

Attenuat ion: 
Trigger  Level ; 

Slope  Independent 
Overload  Protect! 


0.1  sec  to  1 sec 

A1  count  time-base  accuracy  itrig(|er 
error  of  :!  trigger  error  of  B. 

Usee,  msec  or  sec,  witii  autonal  ica  I ly  posi- 
tioned decimal  point. 


Channel  A:  0 - 100  Mdz.  Channel  B;  0-10  MH;: 

Channel  B 

Fl/F?. 

1 to  1000  automatically  selected  for 
maxiniimi  resolution 
d I count  of  FI  'trigger  error  of  F2 
Dimensionless,  wi  tli  autonal  ical  ly  pos  I - 
tionad  decimal  point. 


0.2  ussc  to  10^  sec 

100  ns  to  I second  in  decimal  steps 

0.1  usee  to  1 sec 

±1  count  ±time-base  accuracy  ±gatc  error 
Ussc,  msec  or  sec,  with  automatically  posi- 
tioned decimal  point, 

& B 

Channel  A 
DC  - 70  MHz 
20  Hz  - 100  Mdz 

Attenuates  signals  abo,/c  1 kHz  approx. 

Channel  B 
DC  - 10  MHz 
20  Hz  - iO  MHz 

Attenuates  signals  above  1 kHz  approx. 

1 megohm  shunted  by  25  pf  approx. 

25  rms  sine  wave  0-2  MHz 
50  rms  sine  wave  2-10  MHz 
100  rms  sine  wave  10  - 100  MHz  (Cliannel  A only) 
0.3V  psak-to-peak  pulse,  7 ns  min  pulse  width 
0.3V  peak-to-peak  pulse,  50  ns  min  pulse  width 
Sets  trigger  reference  to  0 volt 

XI , xio,'xioo 

Automatically  adjustable  -■'IV,  ilOOV,  dependent 
upon  setting  of  attenuator 
selection  of  positive  or  negative  slope 
on:  250V  rms  on  XIO  and  XlOO  atlonu.Uor  settings, 

120V  rms  on  XI  attenuator  setting  up  to  1 kilz, 
decreasing  to  lOV  rms  above  10  MHz. 
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6.3 

Envi  romi3nt 

6.3.1 

Tempera tu re: 

Operating  Range:  +5°C  to  +45'’C 

Storage:  -20‘’C  to  +50“C 

6.3.2 

Hunidi ty : 

Box  maxi  mu n relative  humidity  at  hO^C 

6.4 

Auto  Cnack 

6.4.1 

The  unit  must  be  capable 

of  performing  a quick  self  check  of  all 

its  functions. 

7. 

True  RMS  Voltmeter 

7.1 

Programmable  Operation 

All  voltage  ranges  must 

be  remotely  programmable  and  compatible  with 

TTL/DfL  logic  using  3421 

BCD  coding. 

7.2 

Voltage  Range: 

100  uV  to  330V 

7.3 

Decibel  Range : 

-70  dS  to  +50  dB,  referred  to  IV 

7.4 

Frequency  Range: 

10  Hz  to  20  MHz  (-3  dB;  4 Hz  and  50  MHz) 

7.5 

Accuracy: 

50  Hz,  -2  MHz:  IX  FS  or  rdg,  whicher 

is  better,  increasing  to  +5X  at  ends  of 
range  (±10%  above  lOOV  on  upper  ranges) 

7.6 

Input  Impedance: 

2 megohms  shunted  by  15  pf  (25  pf,  1 - 30  mV 
FS  ranges) 

7.7 

Crest  Factor: 

5:1  at  full  scale,  increasing  to  15.1  at 

1/3  full  scale.  Overload  protection:  500V 
peak  on  a 1 1 ranges . 

7.8 

CMRR: 

120  dB,  DC  to  1 kHz:  80  dB  at  1 MHz 

7.9 

Envi ronment 

7.9.1 

Temperature : 

Operating  Range:  +5°C  to  +45°C 

Storage:  -20°C  to  +50°C 

7.9.2 

Humidi ty : 

80%  maximum  relative  humidity  at  40°C. 
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Vol  t-Ohi«.iii;tcr 
PronraimiKi b l_e  Op,'* rat  i on 

All  measuruiiient  rangos  must  bo  remotely  progra.mnable  and  compatible 
with  TTL/DTL  Logic  using  8*421  BCD  coding. 

DC  Volts 


Temp.  Coefficient 

I nput 

Ramio 

Accuracy 

(O^C  to  50“C) 

Injacdancc 

199.9  mV 

0.05%  rdg  ±1 

digit 

0.0075/.  rdg/°C 

lOOH  o'nis 

1 .999V 

0.05%  rdg  ±] 

digit 

0.0075%  cdg/^C 

1000^  ohms 

19.99V 

0.1%  rdg  ±1 

digit 

0.0075/  rdg/°C 

lOM  oh, ns 

199.9V 

0.1%  rdg  il 

digit 

0.0075%  rdg/°C 

lOM  oh  ns 

lOOOV 

0.1%  rdg  il  ( 

digit 

0.0075%  rdg/°C 

lOM  oh  ns 

AC  Volts 

F req . 

Temp  Coefficient 

Input 

Range 

Accuracy 

Range 

(0°C  to  50°C) 

Impe dance 

- — 

199.9  mV 

0.3%  rdg  ± 

i40  Hz 

to  0.0225%  cdg/^C 

IM  ohm  ? 

150 

Pf 

10  kHz 

1 .999V 

1 digit 

IM  oh  n 

150 

pf 

19.99V 

IM  ohm  a. 

150 

pf 

199.9V 

1 M ohm  S' 

150 

pf 

lOOOV 

0.5%  rdg  il 

40  Hz 

to  0.0225%  rc!g/°C 

IM  ohm 

150 

pf 

digit 

2 kHz 

199.9  mV 

0.6%  rdg  ±1 

10  kHz 

to  0.0225%  cdg/^C 

IM  oh.n  JO 

150 

pf 

di  gi  t 

20  kHz 

1.999V 

IM  ohm  S) 

150 

pf 

19.99V 

IM  ohm  S 

150 

pf 

199.9V 

IM  ohn  S' 

150 

pf 

1000 

1%  rdg  ±1 

2 kHz 

to  0.0225%  rdg/°C 

IM  ohm  S) 

150 

pf 

digit 

10  kHz 

DC  Current 

Range 

199.9  uA 
1.999  iTiA 


Accuracy 

0.2%  rdg  ’ digit 
0.2%  rdg  .'1  digit 


Temp  Coe’ffici  ervt 

0.01%  rdp/^C 
0.01%  rdg/^C 


• f* 


r 


8.5 


AC  Current 


F req . Rann3 
40  Hz  to  10  kHz 


[ 

I 

I 


1 

L 

r 

t, 

[ 

T 

I 

iu 

I 

L 

i 

[ 

[ 


Range 

199.8  uA 

1.999  iiiA 

199.9  uA 
1.999  na 


Accuracy 

0.47,  rdg  ± 

1 digit 
0.757,  rdg  i 
1 digit 


Temperature 
Coe  LLLl'  ^ 

To"'c  toTtT'e) 

0.0257,  rdg/°C 

10  kHz  to  20  kHz  0.0257.  rdg/'’C 


8 . 6 

Range 

Current 

Flow  Accuracy 

Temp.  Coefficient 
(0°C  to  50"C) 

199.9  ohms  1 niA  0 .2\l 

0.257.  rdg  +3  -1  digit 

0.012/, 

rd3/°C 

1 .999K  ohms  1 mA  ZV 

0.257.  rdg  ±1  digit 

0.012/, 

rdg/°C 

19.99K  ohms  10  uA 

0.2V 

0.1%  rdg  ±1  digit 

0.012% 

'-dg,/°C 

199. 9K  ohms  10  uA  2V 

0. 1%  rdg  ±1  digit 

0.012% 

rdg/°C 

1.999M  ohms  1 uA  2V 

0.2%  rdg  ±1  digit 

0.025% 

rdg/°C 

19.99M  ohms  0.1  uA 

2V 

0.5%  rdg  ±1  digit 

0.025% 

rdg/°C 

8.7  Environment 

8.7.1  Temperature; 

Operating  Range; 

+5°C  to  445°C 

Storage: 

-20°C  to  +50"C 

8.7.2  Humidity: 

80%  maximum  relative  humidity  at  40° C 
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APPENDIX  B 


1 . 0 £l_e c t roni  c Eunc t i onal  Paranalcrs  that  must  be  tested  on  the 
DRAGON  ~NV  s'. 

All  test  time  shown  are  based  on  large  volune  production  at  a rate 
of  60  DRAGON  NVS  Systems  par  month. 


1 . 1 Detector  and  Bias  Assenbly  (SM-D-7702 1 5 ) 

1.1.1  Functional  Parameters 


Test 

|Nc^_  Type  of  Test 

1 DC  level 

2 AC  level 

3 Noise 

4 Continuity 


1.1.2  Necessary  Instrumentation 

Digitial  Multimeter 
True  RMS  Voltmeter 
Osci 1 loscope 
F i 1 ter  (Low  Pass) 

1.1.3  System  Comparison 


Number 
of  Tests 

64 

64 

64 

3 

195 


Millivolts 
Mi  1 1 i vol ts  4 Hz 
Millivolts 
Short  Ci rcui t 


Infrared  Source 

Power  Supplied  -20V,  -6V,  +5V 

Mechanical  Chopper 


Manual  System 

Set-up  Tima  0.5  hr 

Test  Time  3.0  hr 

3.5  hr 


Auto  System 
Set-up  Time 
Test  Time 


1.2  P reamp  1 i f i cr/Mul tipi cxe r Assembly  (SM-D-7701 77) 

1.2,1  Functional  Parameters 


10.0  mi nutes 

1 9. 1 mi nutes 

29.1  minutes 
0.485  hour 


Test  • 
No. 


Type  of  Test 


Number 

of  Tests  Approx.  Value 


1 

DC  Offset 

64 

2 

Time  Interval 

20 

84 

MVDC 

480  sec  max. 
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1 .2.2 

Necessary  Ins t ru non ta t i on 

Osci 1 loscope 

Digital  Multi  meter 

Function  Generator 

Pulse  Generator 
Counter/Timer 

Power  Supplies,  -20V, 

, -6V,  +5V 

1.2.3 

System  Comparison 

Manual  System 

Auto  System 

Set-up  Timo  0.5  hr 

Set-up  Time 

10.0  n.I  nutes 

Test  Time  3.0  hrs 

Test  Time 

16.8  :iii  nutes 

3.5  hrs 

26.8  mi nutes 
0.48  hour 

1.3 

Electrical  Scanner  Assembly  (SM-D-770205) 

1.3.1 

Functional  Parameters 

Test 

No.  Type  of  Test 

Number 
of  Tests 

ApproK.  Value 

1 Time/Frequency 

4 

300  kHz 

2 DC  Level 

5 

+5  volts  max. 

3 AC  Level 

_l_ 

12 

13.8  rms  max. 

1.3.2 

Necessary  Instrumentation 

Counter/Timer 

Pulse  Generator 

Digital  Multimeter 

Osci 1 loscope 

Power  Supplies  -20\l , -bV,  +5\/ 

1.3.3 

System  Comparison 

Manual  System 

Auto  System 

Set-up  Time  0.3  hr 

Set-up  Time 

9.0  mi nutes 

Test  Time  .1.0  hr 

Test  Time 

9.4  mi nutes 

1.3  hrs 

18.4  mi nutes 

0.306  hr 
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1.4 


Dcfl.  Ainp/Hi  VoltJ<ic  Mu  1 1 i /CKT/Ret  i cu ] e ( Di'l - D - 7 70 1 7 1 ) 

1.4.1  Functional  Parameters 


Test 

Number 

No. 

Type  of  Test 

of  Tests 

Anprox.  Value 

L 

1 

DC  Level 

13 

1 000  volts 

2 

AC  Level 

7 

25  volts  pf 

1 

3 

Time  Interval 

1 

133  ms  max. 

4 

Visual  Alignment 

_9- 

1 

30 

1.4.2 

Necessary  Instrumentation 

1 

Digital  Multimeter 

Counter/Timer 

Osci 1 loscope 

1 

Power 

Supply  +6V 

i 

1.4.3 

System 

Comparison 

1 

Manua 1 

System 

Auto  System 

Set-up 

Time-  0.4  hr 

Set-up  Time 

10. 0 mi nutes 

i 

Test  Time  2.0  hrs 

Test  Time 

2_3.5  minutes 

2.4  hrs 

23.5  minutes 

1 

0.383  hr 

1.5 

Power 

Supply  Assembly  (SM-D-7701 79) 

1 

1.5.1 

Funct i 

onal  Parameters 

Test 

Number 

1 

No. 

Type  of  Test 

of  Tests 

Approx.  Value 

1 

1 

Time  Interval 

2 

4 kHz 

[ 

2 

DCV  Moni tor 

5 

Full  Load 

1 

+5V  +100V 

3 

DCV  Moni tor 

5 

Half  Load 

1 

+5V  +100V 

1 

4 

AC  Level 

1 

12.5  Vrms 

5 

DCV  Monitor 

5 

High  Output 

[ 

+5V  +100V 

1 

6 

Ripple  Noise 

10 

Millivolt  p-p 

7 

Current 

5 

niA  1 amp  max 

[ 

8 

AC  Level 

1 

150  Vrms 

34 

1 
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1.5.2  Necessnry  Inst rumontal ion 


Pulse  Generator 
Counter/Tinior 
Osc i I I oscope 
Digital  Multi  me  t e r 
Power  Supplies  +5V,  +6\/ 


1.5.3 


Systen  Comparison 


Manual  Sys tem 


Auto  Sys 


Set-up  Tims 
Test  Tims 


0.5  hr 
2 .0  hrs 
2.5  hrs 


Set-up  Tim: 
Test  Time 


10.0  iiinutes 

15.7  n'i  nutes 

25.7  minutes 
0.^428  hr 


1.6.1 


Preamplifier  and  Multiplexer  Assembly  (SM-D-77020^0 
Functional  Parameters 


No.  Typo  of  Test 


Nu  Tiber 

of  Tests 


1 Lie 


Visible  Distort-;  nn 
of  Sine  Wave 


Low  Frequency  Roll- 
off 


-8-  X 
16 


1.6.2  Necessary  Ins t runsntat i on 

Digital  Multimeter 
Counter/Timer 
Function  Generator 

Power  Supplies  -t5  VDC,  -6  VDC,  -20  VDC 


1.6.3  System  Comparison 


Manual  System 


Auto  System 


Set-up  Time 


Test  Time 


0.5  hr 


2.0  hrs 


Set-up  Time 


Test  Time 


16  mi nutes 


8 mi nutes 


2.5  hrs- 


2^4  mi  nutes 
O.h  hour 


*Total  Time  for  8 PC  Assemblies. 
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1.7  Logic  Board  Assembly  (SM-0-770202) 

1.7 .1  Functional  Paramo  tecs 


Test  Number 

No.  Typo  of  Test  of  Tests 


1 Time  Inverval 


4b 


2 DC  Level 


1.7.2  Necessary  Ins  t ruiionta  t i on 

Function  Generator 

Counter/Timer 

Power  Supplies  +5V,  -G\l 

Osci 1 loscope 

Digital  Multimeter 

1.7.3  System  Comparison 

Manual  System  Auto  System 

Set-up  Tima  0.2  hr  Set-up  Tima 

Test  Time  J_^0  hr  Test  Time 

1 .2  hrs 


1.3  Bias  Board  Assembly  (SM-D-7701 75) 


1.8.1  Functional  Parameters 

Type  of  Test 

AC  Gain 
DCV  Level 
Res i stance 

1.8.2  Necessary  Instruaentation 

Functional  Generator 
Frequency  Counter 
Osci 1 loscope 
Digital  Multimeter 


Test 

No. 

1 

2 

3 


Number 
of  Tests 


64 

128 

4 

196 


Approx.  Value 
240  sec 
+5V 


2.0  minutes 
4 mi  nates 

8.4  minutes 
0.14  hou  r 


Approx.  Va 1 ua 

150  mV 
-3.0  VDC 
0.0  ohm 
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1.8.3  Ptni/or  Suiiplios 


H.iiuu)!  Sysli'iii 

Auto  Syste.ii 

Set -lip  Time 

0.2  hr 

Set-up  Tin,? 

12,0  iiiiuites 

Test  Time 

O.hjir 

Test  Time 

7 . ')  mi  miles 

0.6  hr-v 

19.9  '’.li  mil  es 
0.329  hour 

*Tot.tl 

i Mi'.e  for  6 f’C  Asst'mh  1 i<':. . 

1.9 

Hin  Resolvohle  Te:upeiMl  ure  (MRT) 

(SM-I1-770I  70) 

1 .9.1 

Tuiiclioivnl  F’.irome 

1 e rs 

Test 

No.  Type  of  Tost 

Nil  n'ae  r 
of  Tests 

Approx.  Value 

I T i ma 

Varyiiuj  DC 

8 

Cltaracl  er  i s t I c 
Cui'ves 

1 .9.2 

Nscessory  Iiislrim 

en t a 1 i on 

Sconni  up  Mi  cropliotoiulcr 

Oft -axis  Co  1 1 i iin l i ii(|  Mirror 

IR  Thermal  Source  £ larpel  Masks 
X-Y  Ro collier 

Power  Supplies 

Fi Iters 

1.9.3 

S y s t cm  Co.upa  r i s on 

Manual  System 

Auto  Syste.il 

Set-up  Tim? 

Test  Tim? 

o o] 

Si't-iip  lime 
Test  Time 

16.0  mi  nut  es 
120.0  mi nulcs 

S.O  Ill's 

136,0  miiuiles 

2.?.6  luHiis 


i 

i 


i 

■j 


I 

1 
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APPENDIX  C 


1 .0  Tim.;  nncl  Cost  of  Co'ii|:)iitcir  Auto'iiatic  Test  System  Vs. 

Manual  _Tes^^  Sys ^c;]i 

This  section  analyzes  tiie  time  to  run  an  automated  test  versus  tha  tima 
to  run  the  same  test  manually  for  the  DRAGON  NVS.  Each  type  of  testincj  is  coin- 
pared  to  dsLermino  at  what  point  in  time  a computer  Automated  Test  System  he- 
comes  economically  feasible. 

1 . 1 Assemblies  and  Testing  Time  for  a Manual  Station 

The  present  DRAGON  APE  pilot  line  utilizes  manual  procedures  to  test 
the  electrical  parameters  on  the  following  assemblies: 


ASS! 

1 . 

3m  b l_i_e  s 

Detector  and  Bias  Assemblies 

Set-up  Time 
fHrs) 

0.5 

Testinci  Time 

IHi-sT' 

3.0 

2. 

Preamp/Mul t i /Logi c/Intercon  Assy 

0.5 

3.0 

3. 

Electrical  Scanner  Assembly 

0.3 

1 .0 

4. 

Defl.  Amp/Hi  V Mul t i /CRT/RET  Subassy 

0.4 

2.0 

5. 

Power  Supply  Assembly 

0.5 

2.0 

6. 

Preamplifier  and  Multiplexer  Assembly 
of  8 cards 

0.5 

2.0 

7. 

Logic  Boards 

0.2 

1 .0 

8. 

Bias  Board  (6  pcs) 

0.2 

0.4 

9. 

Minimum  Resolvable  Temperature 

1.0 

4.0 

Total  4.1 

18.4 

The 

total  time  to  test  all  the  electronic 

functions  on  these 

assemblies  is: 

Set-up  Time  4.1  hrs 

Testing  Time  18.4  hrs 

Total  Testing  Time  22.5  hrs 

vVThe  times  shown  are  extracted  from  Appendix  B and  are  based  on  large  volume 
production  at  a rate  of  60/month. 
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1.2 


Moniiol  Tt'Sl  Station 


The  following  delineates  tlic  i ns  t rnnenlat  i on  of  cacli  nonuol  lest  station 

used  to  test  tlic  aforementioned  assemblies: 

Pri ntcr 
Osc i 1 1 os cope 
Digital  Multimeter 
Power  Supplies 
Counter/Ti me  r 
Function  Generator 
Pulse  Generator 
Rack  Stand 

Interconnect  i n:|  Cabling 
MRT  Test  Station  Increment 

1 .3  Nunber  of  Manual  Systems  Rcgtii  red 

As  previously  mentioned  tlie  time  required  for  a manual  lest  station  to 
complete  all  the  electronic  functional  tests  for  one  DRAGON  systcni  is  22.5  hours. 
Assueiing  160  hours  a .nonth,  the  longest  manual  test  time  is  5 hours,  wnicli  yields 
a production  rate  of  32/month  considering  a single  shift.  At  this  rate  to  pro- 
duce 69  systems  per  month  one  will  need  iiore  than  a single  shift  on  this  station. 
1 . 4 Cost  to  Operate  Manual  Testing  Stations 

The  cost  to  operate  nine  manual  test  stations  with  2 shifts  or  eight 
and  3 shifts  on  one  can  be  calculated  as  follows; 

2 sliifts  X 10  stations  x 40  hours  = 800  hrs/wcek 

800  hrs/wcek  x 4.3  weeks  = 34^(0  hrs/month 

Direct  Labor  Rate  $11.32  hour. 

The  total  cost  in  man  hours  per  month  is 

(3440  hrs/month)  x($l 1.32/hr)  = $38,9h0/month 

A production  of  5000  systems  at  60  systems  a month  will  extend  to  84  months.  The 

total  labor  cost  to  operate  the  manual  lest  stations  for  84  manllis  is 
($38,9't0/month)  x (84  months)  = $3,270,960.00. 


1 . 5 Total  Cost  for  Manual  Test  Stations 

The  total  cost  of  operating  eight  manual  on  two  shifts  to  test  60  systems 
a month  for  84  months  (5000  systems)  is; 

Labor  $3,270,960.00 


1 .6  Assemblies  on  Testing  Time  for  CATS 

Assemblies  to  be  tested  are  the  same  as  for  manual  test.  Testing 


time  is  directly  related  to  the  response  time  of  the  instrumentation. 


Assembl i es 

Set-up  Time 

Testing  Time 

1. 

Detector  and  Bias  Assemblies 

10.0  min. 

19.1 

mi  n. 

2. 

Preamp/Mul ti /Log! c/Intercon 
Assembly 

10.0  min 

16.8 

min. 

3. 

Electrical  Scanner  Assembly 

9.0  min. 

9.4 

mi  n. 

4. 

Def 1 . Amp/Hi  V MulLi/CRT/ 

RET  Subassembly 

10.0  mJn. 

13.5 

mi  n. 

5. 

Power  Supply  Assembly 

10.0  min. 

15.7 

min. 

6. 

Preamplifier  and  Multiplexer 
Assembly  of  8 cards 

16.0  min. 

8.0 

mi  n 

7. 

Logic  Boards 

2,0  min. 

6.4 

mi  n. 

8. 

Bias  Boards  (6  pcs) 

12.0  min. 

7.5 

mi  n. 

9. 

Minimum  Resolvable  Tempera- 
ture 

16.0  mi n. 

120.0 

mi  n. 

Total 

95.0  min. 

216.4 

mi  n. 

1.59  hrs 

3.61 

hrs . 
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The  total  time  to  test  ail  tlie  electronic  functions  on  these  asseiiblies 


Utilizing  CATS  is; 

Set-up  Time  1.59  hrs 

Testing  Time  3.61  hrs 

Total  CATS  Testing  time  for  one  system  is  hours.  This  compares  to  ^2^5  hours 
for  manual  test. 

As  before  these  figures  are  extracted  from  Appendix  B.  It  should  be  noted 
the  decrease  in  set  up  time  is  due  to  the  increased  capabilities  of  the  more 
sophisticated  Interface  Devices. 

1.7  Cost  Per  Computer  Automated  Test  System 

The  following  delineates  the  cost  of  computer  Automated  Test  System, 

Mini  Computer,  which  includes: 

a)  Teleprinter 

b)  16K  words  of  core 

c)  Puiicii  tape  icadci' 

d)  Control  panel 

e)  Patch  panel 

f)  ATLAS  interpreter 

g)  Tape  Drive 

Power  Suppl ies 

Digital  Multimeter 
Counter/Timer 
Function  Generator 
Pulse  Generator 
CRT  Display 
Switching  Subsystem 
Interface  Devices 
Special  IR  Test  Equipment 

The  approximate  computer  and  test  equipment  hardware  cost  of  one  CATS 
is  $138,000.  Equivalent  cost  for  two  CATS  is  $2kh,000. 

It  should  be  noted  that  a programmable  oscilloscope  was  not  included  be- 
cause the  speed  of  the  CATS  negates  visual  parameter  Interpretation.  In  those 
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instances  where  the  oscilloscope  was  used  in  the  manual  stations,  tlu-  CATS  will 
modify  its  software  to  implement  other  measuring  instruments, 

1 . 8 Nunibor  of  CATS  Uequi  red 

The  time  required  to  co:upleto  the  functional  electronic  testing  of  one 
DRAGON  Nt/S  utilizing  CATS  is  5.2  hours.  Assu.iiing  160  hours  a month,  one  CATS 
will  test 

160  hrs/month  = 30.0  systems  a montli. 

5.2  hrs 

To  test  60  systems  a month  requires  2 systems. 

Two  Computer  Automated  Test  Systems  will  cost  approximately  $285,000. 

This  would  include  the  cost  of  in-houss  set  up,  operator  training,  special  test 
fixtures  and  Quality  Control  inspection. 

1 .9  Cost  to  Operate  CATS 

The  time  required  to  test  60  systems  a month  utilizing  two  stations  is 
(2  men)  x (40  hrs/wk)  x (4.3  wks)  = 344  hrs/month. 

Assuming  direct  labor  and  overhead  at  the  rate  of  $11. 32/hour  then  the 
cost  to  test  60  systems  a month  is 

(344  hrs)  X ($il,32)  = $3394/month. 

A production  of  5000  systems  at  60  systems  a month  will  extend  to  84 
months.  The  total  labor  cost  to  operate  the  CATS  for  84  months  is 
($3894/months)  x (84  months)  = $327,103. 

2.0  Software 

The  cost  to  generate  the  software  is  now  calculated. 

2 . 1 Test  Program  Tape 

A typical  end-to-end  test  program,  for  any  of  the  aforementioned  assemblies, 
will  consist  of  approximately  250  test  statements.  There  are  5-10  computor 
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instructions  per  statement  and  there  are  I - 3 computer  words  per  instruction. 

Therefore,  a typical  test  program  wi 1 1 amount  to 

(250  statements)  x (8  comp,  inst.)  x (2  words)  = hOOO  words  per 

test  program 

The  memory  capacity  of  each  CATS  is  16k  words,  hard  core,  plus  lOOK  words 
in  the  tape  drive.  An  ATLAS  language  compiler  will  consume  approxima'.ely  32K 
words . 

The  average  cost  to  develop  a tape,  assuming  nine  tapes  are  developed 
is  $13,600. 

2 • 2 Test  Program  Instruct  i_o^n_  TPI 

The  cost  per  each  Test  Program  Instruction  will  be  approximately  $.5,120. 

2.3  Interface  Device 

Assume  that  the  cost  of  each  ID  will  be  approximately  55  percent  of  the 
sum  of  the  tape  and  the  instruction  manual. 

Therefore,  the  cost  of  each  ID  is  estimated  to  be 
($13,600  + $5,120)  X 55%  = $10,200. 

2 . 4 Total  Software  Costs 

The  total  cost  of  a Test  Program  Sot  (TPS)  for  each  assembly  will  be  as 

f o 1 1 ows : 

Test  Program  Tape  $13,600. 

Test  Program  Instructions  5,120. 

Interface  Device  1 0,200 . 

Cost  per  TPS  $28,920. 

For  nine  Test  Program  Sets  the  total  cost  will  be  approximately; 

(9  TPS»s)  X (28,920)  = $260,000. 
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Test  and  CATS  Cost 


Total  cost  for  2 CATS  systems  and  the  cost  of  tcstiny  5000  DKAGON 
NVS  over  a period  of  84  months  (60/month)  is  as  folla.vs: 


Test  Labor  Cost  $327,103. 
Hardware  (2  systems)  $244,400. 
In-house  Set-up  (2  systems)  $ 40,000. 
Software  (9  TPS's)  $260,000. 

Total  Cost  $871,503. 


4 . 0 System  Cost  Comparison 

In  comparing  the  two  testing  methods  the  cost  of  hardware  in  the  manual 
stations  is  excluded  since  they  exist  as  operational  units  in  the  APE  pilot 
production  line. 

The  difference  in  using  manual  test  stations,  for  5000  systems  over 
a period  of  84  months,  and  an  automatic  test  system  is; 

Manual  Test  Stations  $3,344,778.  Labor 

Automatic  Test  System  871,503.  Labor  G CATS 

Cos  t 


Savings  using  CATS  5000 

systems  $2,473,275. 

From  Figure  1 it  is  seen  that  the  break  even  point  between  the  two  is  ap- 
proximately 960  DRAGON  systems  or  15  months.  The  cost  savings  thereafter  using 
CATS  is  $36,500  a month. 

5 . 0 Diagnostic  Programs 

The  automatic  testing  outlined  in  this  report  concerns  itself  primarily 
with  end-to-end  testing.  Under  the  present  plulosophy  if  an  assembly  has  a mal- 
function it  is  taken  off  the  CATS  and  given  to  a technician  who  will  conduct  a 
manual  procedure  to  isolate  the  fault.  It  may,  at  some  point,  be  desirable 
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(station  time  permitting)  to  diagnose  to  the  faulty  coiiponenls  auto  iia  t i ca  1 1 y . 

To  implement  tliis  diagnostic  procedure  diagnostic  progroiiis  must  be  developed. 

The  scope  of  this  report  will  not  cover  the  details  of  a Diagnostic  progra.n,  but 
so’no  general  observation  will  be  stated. 

A Diagnostic  progra.n  consists  mainly  of  two  parts,  an  enJ-to-end  test 
and  a fault  isolation  sub  routine. 

5.1  The  end-to-end  test  is  similar  to  the  end-to-and  conducted  on  the  pro- 
duction CATS  except  that  more  para.neters  are  checked  with  constricted 
tolerances. 

5.2  If  any  test  in  the  end-to-and  procedure  fails,  the  program  autonatical ly 
enters  into  a fault  isolation  diagnosis.  This  diagnosis  will  eventually 
locate  the  faulty  co.mponent  (or  group  of  faulty  components  usually  3 or 
less)  and  indicate  this  to  the  operator  via  video  display  or  teleprinter. 

5.3  The  cost  of  developing  a Diagnostic  Test  Progra.Ti  Set  is  approximately: 


Test  Program  Tape  $25, ODD 
Test  Program  Instruction  8,000 
Interface  Device  _7i.000 

Cost  for  one  self  test  TPS  $40,000 


The  time  required  to  identify  the  faulty  components  will  vary  from  1 - 15 
minutes  per  asse.mbly  as  a worse  case. 

To  date,  no  accurate  estimate  exists  that  can  indicate  the  time  to  trouble 
shoot  faulty  assemblies  manually. 
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APPENDIX  D 


TABLE  1 

TEST  INSTRUMENTATION  RECiUIREO  TO  TEST  EACH  ASSEMBLY 


Equiprnant  Required  Per  T e 
1.  Detector  and  Bias  Assembly 


2.  Preampl if ier/Mul ti plexor 
Assembly 


3.  Electrical  Scanner  Assembly 


h.  Defl.  Amp/HiV  Multi/CRT/ 
RET  Subassembly 


5.  Power  Supply  Assembly 


6.  Preamplifier  and  Multiplexer 
Assembly 


NcccSjary  Inst  rinientat  i on 

Di qi tal  Mul t imjter 
True  RMS  Voltmeter 
Osci 1 loscope 
Filler  (Low  Pass ) 

Infrared  Source 

Power  Supplies  -20V,  -6V , h5V 

Mechanical  Chopper 

Osci 1 1 oscope 
Digital  Multimeter 
Function  Generator 
Pulse  Generator 
Counter/Ti mer 

Power  Supplies  -20V,  -6V,  +5V 

Counter/Timer 
Pulse  Generator 
n I n I •f  rj  1 Mu  ] 1 ! r.i  c t c r” 

Osci 1 loscope 

Power  Supplies  -20V,  -6V,  +5V 

Digital  Multimeter 
Counter/Tims  r 
Osci 1 loscope 
Power  Supply  +6V 

Pulse  Generator 
Counter/Timer 
Osci 1 1 oscope 
Digital  Multi  meter 
Power  Supplies  -t5V,  +6V 

Digital  Multimeter 

Counter/Timer 

Function  Generator 

Power  Supplies  +5  VDC,  -6  VDC, 
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IAB_LE_1^  (CONT) 


Equipment  Required  Per  Test  ( Co n t ) 
7.  Logic  Board  Assembly 


'! 


1 


k 

l\ 

\ : 

i 

i, 

i, 

,i 


J 

1 

1 

i 


8.  Bias  Board  Assembly 


9.  Min.  Resolvable  Temperature  (MRT) 


Necessary  I ns  t r u mo  n t a t i o r2 

Function  Generator 
Coun to  r/T i me  r 
Power  Supplies  +91/ , -6V 
Osci 1 1 oscope 
Digital  Multi  me  te  r 

Function  Generator 
Frequency  Counter 
Osci 1 1 os  cope 
Digital  Mult i meter 

Scanning  Microphotometer 
Off-axis  Collimating  Mirror 
IR  Thermal  Source  & Target  Masks 
X-Y  Recorder 
Power  Supplies 
F i Iter 
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^ table  2 

) TABLE  2 DESCRIBES  THE  FOLLOVING  PARAMETERS  OF 

, i EACH  ASSEMBLY  TO  BE  TESTED 

I I Types  of  Test  par  Assembly 

I < 

I 1 . Type  of  Tests 

1^:^  2,  Number  of  Tests 

3.  Approximate  Value 

J 1.  Detector  and  Bias  Assembly 


Type  of  Test 

Numbe  r 
of  Tests 

Approx.  Value 

li 

DC  Level 

64 

Millivolts 

AC  Level 

64 

Millivolts  at  4 Hz 

j 

Noise 

64 

Millivolts 

Cont i nu i ty 

3 

Short  Ci rcu i t 

195 

i 2. 

P reamp  1 i f i er/Mul tipi exe r Assembly 

Number 

Type  of  Test 

of  Tc3t3 

1 • V Cl  i u _ 

i 

DC  Offset 

64 

mV  DC 

1 

Time  Interval 

20 

84 

4B0  sec  max 

f 3. 

Electrical  Scanner  Assembly 

Number 

Type  of  Test 

of  Tests 

Approx.  Value 

Time/F  requancy 

4 

300  kHz 

. 

DC  Level 

5 

+5V  max 

AC  Level 

3 

13.8  rms  max 

12 

4. 

Defl.  Amp/HiV  Multi/ 

CRT/RET  Subassembly 

Numbe  r 

Type  of  Test 

of  Tests 

Approx.  Value 

DC  Level 

13 

lOOOV 

AC  Level 

7 

25V  pf 

Time  Interval 

1 

133  msec  max 

I 

Visual  Alignment 

9 

30 
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TABLE  2 (CONT) 


I 


Power  Supply  Asbo.nbly 

Number 

Type  of  Tost 

of  Tests 

Approx.  Value 

Time  Interval 

2 

4 ktlz 

DCV  Moni tor 

5 

Full  Load 
+5V  +100V 

DCV  Monitor 

S 

Half  Load 
+5V  +100V 

AC  Level 

1 

12.5  V rms 

DCV  Moni tor 

5 

High  0utpi.it 
+5V  +100V 

P>ipple  Noise 

10 

Millivolt  p -p 

Current 

5 

niA  1 amp  .max 

AC  Level 

1 

150  Vrms 

34 

Preamplifier  and  Multiplexer 

Assembly 

Type  of  Test 

Number  of  Tests 

Visible  Distortion 
of  Sine  Wave 

8 

Low  Frequency  Roll- 
off 

8 

16  X 8 = 128 

Logic  Board  Assembly 

Number 

Type  of  Test 

of  Tests 

Approx.  Value 

Time  Interval 

45 

240  sec 

DC  Level 

2 

+5V 

47 

D-4 


» f 


TAlU  r 2 (CONI) 


Oi.is  Ho.iiil  A'. 


Typo  ol  li'si 

Ntimbor 
or  _Ios  I s 

Aj'j'rt'x.  V.i  1 uo 

AC  Ci>iiii 

hh 

I'.O  mV 

nCV  lovc'l 

1Z8 

-T.O  VDC 

Kos  i s t .iiK  o 

..'i. 

0.0  ohm 

I‘X' 

Kosi'l  v.iblt^  To:n,ioi 

Mluro  (MIVI) 

Tyi'o  ol  T('Sl 

NcmiIioi 
ol  'll’',  ts 

Ai'pros,  V.iiuo 

1 i mo  ViU'yiiK)  DC 

8 

Cho  r.u  i c'T  i s 1 i 

• r 


] 

I 


I 

i 
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TABLE  3 
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TEST  PARAMETERS  OF  EACH  ASSEMBLY 


L 


1 . Nuiiibor  of  Tests 

2.  Stimulus 

3.  Sti»)u)us  Inst  rumsntiit  i on 
h.  Measurement 

5.  Measurement  Instrumentation 

6.  Nunber  of  Pins  required. 


Dctec ^o r _B [_a s_  Assembly 


P i n 

Test 

St i mul us 

Inst  rumen. 

Meas . 

Meas.  Inst  rumen. 

Conn 

1-64 

500'’C 

IR  Source 

AC  Gain 

RMS  VM 

72 

1-64 

50D°C 

IR  Source 

DC  Level 

DMM 

72 

1-64 

Room  Temp 

Blackbody 

Interference 

RMS  VM 

72 

1-64 

Room  Temp 

B1 ackbody 

Noise 

DMM 

72 

P reamp  1 i 

i f ier/Mul ti 

Loqic  Interconnection 

1-10 

Square 

Pulse  Gen 

Timing 

Osc i 1 1 oscope 

95 

Wave 

Counter/Timer 

11-20 

Square 

Pulse  Gen 

Hu  i i.  i p ie^.  i iiy 

Os  u I 1 1 UiUOrJO 

r>  r 
.>:> 

Wave 

Counter/Timer 

Sine  Wave 

Function  Gen 

Multiplexing 

21-29 

DCV 

Power  Supply 

DC  Offset 

DMM 

16 

30-40 

Res i stance 

- 

OHMS 

DMM 

16 

Scanner  Assembly  (Electrical) 

P i n 


Test 

St i mu  1 i 

Instru 

Meas . 

Meas . Instru 

Conn 

1 

300  kHz 

Scanner 

Mi rror  Swi tch 

S i mul ator 

Frequency 

Countcr/Ti mer 

6 

2 

300  kHz 

1 i 

Square  Wave 

Osci 1 1 oscope 

6 

3 

300  kHz 

11 

VRMS 

DMM 

6 

4 

300  kHz 

( i 

F req 

Count er/Ti mer 

6 

5 

300  kHz 

1 1 

Frcq 

Counter/Timor 

6 

6 

300  kHz 

1 1 

VRMS 

DMM 

6 

7 

DCV 

PS 

DCV 

DMM 

4 

8 

ACV 

Scanner 

S i mul ator 

ACV 

Osci 1 loscope 

6 

9 

Pulses 

Pulse  Gen 

VRMS 

DMM 

6 
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TABLE  3 (CONT) 

Deflection  Aaip/HV  Multi 

Test  Stimuli  Instru 

Mans . 

Inst  ru 

6 

DCV 

UUT 

F 1 cq 

7 

DCV 

UUT 

V p-p 

8(64  Tests)DCV 

UUT 

VDC 

9 

DCV 

UJT 

V p-p 

10 

DCV 

UUT 

V p-p 

1 1 

DCV 

UUT 

V p-p 

12 

DCV 

UUT 

V p-p 

13 

DCV 

UUT 

V p-p 

14 

DCV 

UUT 

V p-p 

15 

DCV 

UJT 

V p-p 

16 

DCV 

UUT 

V p-p 

17 

DCV 

UUT 

V p-p 

18 

DCV 

UUT 

V p-p 

19 

DCV 

UUT 

V p-p 

20 

DCV 

UUT 

V p-p 

21 

DCV 

UJT 

V p-p 

22 

DCV 

UUT 

V p-p 

23 

DCV 

UUI 

V p-p 

24 

DCV 

UJT 

V p-p 

25 

DCV 

PS 

DCV 

26 

DCV 

PS 

DCV 

27 

DCV 

PS 

DCV 

28 

DCV 

PS 

DCV 

29 

DCV 

PS 

DCV 

Power  Supply  Assembly 


DMH 

DMM 

DMH 

Countcr/Tim’r 
Osc i 1 1 oscope 
DMM 

Osci 1 loscope 


Vi  sun  1 
Visual 


1-4 

DCV 

Power  Supplies 

DCV 

DMM 

5-9 

Square 

Wave 

Pulse  Gen 

DCV 

D!TM 

10-14 

DCV 

PS 

Current 

DMM 

15 

Square 

Wave 

Pulse  Gen 

Timi ng 

uountcr/Timar 

16-17 

DCV 

Power  Supplies 

Current 

DMM 

TABLE  3(C0NT) 


Test 

S t i lint  1 Its 

Inst  ru 

Maas 

Meas  Instru 

Pi  n 
Conr 

1-8 

Sine  Wave 

Pulse  Gen 

Spec  1 ru  n 

Di storl ion 

Osci 1 1 oscope 

18 

Square  Wove 

Function  Gen 

% 1 

Countcr/Timer 

9-16 

5 i na  Wave 

Function  Gen 

Low  F req 
Roll-off 

Osci I I os cope 

18 

Loqic 

Board  Assembly 

1-3 

Square  Vlave 

Pulse  Gen 

Timing 

Counter/Ti mar 

10 

4-18 

S i ne  Wave 

Function  Gen 

Tinii  ng 

Counter/Ti mar 

Osci 1 loscope 

24 

19-20 

D\IC 

Power  Supplies 

D\IC 

DMM 

5 

Detector  Bias  Network 

1-1 1 

DCV 

Power  Supplies 

DCV 

DMM 

24 

12-31 

AC\/ 

Function  Gen 

ACV 

OHM 

Osci 1 loscope 

24 

Min. 

Resolvable  Temparature  (MRT) 

1 

Temp 

IR  Source 

Charac- 

Mi crophotometer 

9 

teri sti cs 
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TABLt:  4 


TOTAL  PIN  CONNECTIONS  REQUIRED 

FOR  EACH 

ASSEMBLY 

Assembly 

I nput 

Output 

Total 

Pi  ns 

Pi  ns 

P i ns 

1 . 

Dote 'tor  Bias  Assembly 

8 

64 

72 

2, 

P reamp  1 i f i er/Mul  t i p lexer  Asse^ibly 

71 

24 

95 

3. 

Electrical  Scanner  Assembly 

9 

9 

18 

4. 

Defi,  Amp/Hi  V Mul t i /CRT/RET 
Subassembly 

2 + (64) 

12 

14 

5. 

Power  Supply  Assembly 

3 

10 

13 

6, 

Preamplifier  and  Multiplexer 

Assembly 

17 

1 

18 

7. 

Logic  Board  Assembly 

7 

17 

24 

8. 

Bios  Board  Assembly 

13 

11 

24 

9. 

Min,  Resolvable  Temperature  (MRT) 

8 

1 

9 
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FlNAl.  PRODUCTION  I’  LAN 


I.  PURI’OSL 

This  J'Tnal  Production  IMan  is  svibinitlod  in  response  to  the  retjni  r I'liient  s 
for  Contract  Line  Uoni  00JJ/A009.  This  plan,  uhen  implemented,  will 
establisli  a single  sbil'l  production  capability  of  60  Dragon  Detector  As- 
semblies and  Dragon  Cryostat  A s se miilie s per  month. 

This  production  plan  is  intended  to  sui)plement  the  initial  pilot  production 
capability  which  was  established  for  20  Detector  -Assemlilies  and  Cryo- 
stat Assemblies  per  month  on  a single  shift  basis  and  3b  per  month  on  a 
double  shift  btisis.  The  initial  pilot  production  capabilities  tire  desi  riiii'd 
in  the  Preliminary  Production  Plan  previously  submitted  under  Contract 
Line  Item  0011  /.AOOS. 

II.  CONFIGURATION 

This  production  plan  is  based  on  implementing  production  capability  for 
the  product  described  as  follows; 

Detector  A s s e m b i y 

Dra\vini'.s 

SA-l-D- 77034  9E 
SM-A-649902AA 

Specifications 

C2a  2302-01  01  1010.‘\-  1 

Cryostat  Assembly 
Drawi  ngs 

SM-D-649252AB 
Specif! cat  ions 

C2a  2302-0101 1020A-1 


Detector,  Infrared 
Detector  Array  (I’) 

Critical  Item  Product  Function 
Specification  for  Detector 


Cryostat  Assembly 

Critical  Item  Product  Function 
Specification  for  Cryostat 
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1.  Major  ’r.tsl<H  - Project  Network  Cii.irf  ( [-'i  L'uro  1) 

I lii  s i.  ha  I'l  sliow.s  tlic  major  tasks  to  Ix'  |)('rformo(l  in  providing; 
manufac’t  urinu  imph'inontat  i rai  for  tin;  Drapon  prodiuiioii  prc>- 
gram  at  a rnaxiimim  rato  of  oO  Detector  Assemblies  and  ('ryo 
slat  Assemblic's  a montli.  i'lie  c hart  also  sIudws  thc‘  intc^rcte- 
pendc'nc  y of  each  task  tliat  is  rc^cjuirc'd  to  acc'omplish  tliis  pros’r.mi. 
Make  or  [3uy  decisions  for  additional  tooling  requirements  and 
facility  layout  decisions  will  lie  dependent  on  the  particular  con- 
ditions at  the  time  of  contract  award. 

I . W'oi'k  Statement  Reciuirement  Suminarc- 

The  following  series  of  items  describes  the  approacli  to  be  used 
in  providing  the  necessary  manufacturing  imjilementation,  and 
details  the  format  that  has  been  used  to  provide  the  necessary 
information.  This  information  follows  the  outline  established 
in  the  contract  work  statement  requirements. 

a . Production  Engineering  Design 

SBRC  reviewed  the  design  for  the  Dragon  Detector  .Assem- 
bly and  the  Cryostat  Assembly  and  incorporated  the  clianges 
necessary  to  make  them  producible  items.  The  design 
changes  have  been  documented  on  the  drawings  and  speci- 
fications submitted  undei-  Contract  Line  Itetn  OOll/.AOlH.  A 
discussion  of  the  design  changes  ir.ay  be  found  in  the  I'inal 
Technical  Report,  Contract  Line  Item  f)011/A01-L 

b.  List  of  Component  Parts  and  Materials 

Manufacturing  planning  sheets  have  been  prepared  to  de- 
scribe all  the  component  parts  and  materials  used  to  fab- 
ricate the  detector  asseinbly  and  cryostat  assembly.  These 
manufactviring  islanning  sheets,  including  a list  of  component 
parts,  are  arranged  so  that  they  facilitate  the  release  of 
Work  Orders  that  will  he  used  on  the  i)roduction  prograni. 

The  manufacturing  planning  sheets  may  be  found  in  Volumes 
2 and  .3. 

c.  Make  or  Buy  Determinations 

SBRC  has  reviewed  each  jiart  used  on  this  program  to  de- 
termine whetlier  the  items  should  he  made  at  SBRC  or 
purchased  from  a supiilier.  Mamif.u  turi  ng  f'lanning  and 
Supplier  Planning  have  b(?en  prepared  for  each  of  these 
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items.  The  items  witli  M.inuf.i  i tii  ri  ii).;  IManiiini:  are  eon 
sich'ri'cl  make  items  and  parts  with  .Sup|)litT  I’lanninp  are 
considered  buy  items.  Cionst)!  idated  j).irt.s  ii.sts  wliicli  in- 
clude the  make  or  buy  decision  for  c.icli  pari  may  he  found 
)n  Attachments  ,1  and  K. 

l.iead  Time  1 tc  1 r rni  n,it  i o 1 1 

I-Jacli  item  in  this  program  lias  lu-en  reviewed  to  determ.ine 
the  lead  time  necessary  to  produce  the  item  oi-  to  l)nv  the 
item  if  it  is  a purciiased  jJ.art.  Tins  information  is  sum- 
marized on  the  Manufacturing  Planning  or  .Suj)plier  Phinning 
documents  and  is  also  cont, lined  in  the  M.anuf.ictur  ine  .Set- 
back Chart  (Attachment  B). 


Production  Methods  and  I’rocmssc  .s 

SBRC  has  developed  the  production  methods,  sequence  of 
manufacture,  processes  and  complete  doi  vimentation  of  the 
manufacturing  methods  for  all  the  part.s  used  on  the  Ifragon 
Detector  Assembly  and  Cryostat  Assembly.  This  informa- 
tion is  documented  on  tlie  Miinufactur i ng  Planning,  .Supi^lier 
Planning,  Manufacturing  Procedures,  Standard  Manufactur- 
ing Procedures  and  Manufacturing  Purchase  Descriptions. 
This  information  has  been  prepared  and  released  i’  '-iTtttf' 
and  is  considered  a necessary  part  of  the  inanula  ctu  rin  u 
implementation  for  this  ])rogram.  The  detailed  Manufac- 
turing Procedures  may  be  found  in  Volumes  2 and  3. 

Production  Plan 

This  Final  Production  Plan  describes  the  items  of  imple- 
mentation that  have  been  prepared  to  provide  the  pilot  pro- 
duction capability  flesi  rihed  in  the  F’reliminary  Production 
Plan.  This  basic  pilot  [production  capability  can  easilv  lie 
increased  to  the  single  shift  production  capability  for  60 
Detector  .'\.ssen\bties  and  Cryostat  Assemblies  a month  by 
providing  the  additional  tools  and  implement.ition  descrihefl 
he  rein. 

Production  Line  Yields  and  Rework  Proietlures 

All  the  manufa  ct  uri  g ojie  rations  used  on  this  [program  have 
been  reviewed  and  the  yield  for  eacdi  o|)er.ition  has  been 
estimated.  This  information  may  be  fouiul  in  .'Mt  a chment  s 
J and  K under  the  ctplumn  titled  ".Attrition  Factor.  " Rework 
procedures  are  incor|)orat  ed  as  [).\rt  of  the  Manufacturing 
Proc(ulures  contained  in  Volumes  2 and  3. 
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h.  I'.'st.i  1)1  i s h Pl-(^(lui.  1 ion  l.inc 

An  initi.il  prixlvu  I ion  i .i  p.t  hi  1 it  y moot  i np  t lu-  i)ilol  protiiu  I ion 
rorpi  i romont  s of  ^0  unit.s  por  month  on  a sin^lo  shilt  li.isis 
.ind  .if)  units  piT  month  on  a douhlo  .sl)ifl  basis  has  boon  os- 
tal)lishi'd  as  part  t)f  this  Ad\anoo  1 ‘ rod  no  t ion  I aij^i  no  i' r m i; 
pi'oi'.i'am.  Tliis  capability  is  dc'sc  ribod  in  t lu*  1 ’ r o 1 1 mi  n.i  ry 
I’ roduc  t um  Plan  and  mcludos  tho  toolinp  and  ociuiiunont  dc‘ 
so  ribod  in  Attac  lmu'nt  P. 

i . l-'ab  r i c at  ion  of  Advaiu  c'  1 Production  I'hiui  n.c'o  r in  p (AIM') 
i\l  odo  1 s 

T\co  v.iliclation  units  and  two  AIP!'  units  havo  boon  fabricated 
ulili/.inp  tho  produotion  motliods,  tooling;  and  equipment  tliat 
were-  created  for  the  Advance-  Production  Fimineorinu  pro 
firam.  All  llie  oi)c' rati  cans  liave  i)c'en  validated  and  arc  con- 
sidc-red  ready  for  the  production  propram. 

j . Production  nrawinps 

A complete  set  of  cnpincerinp  drawings,  speci  f ic  at  i ons , 
and  an  Assembly  Configuration  Pist  which  adequatoK  de- 
scribes tlie  product  to  bo  produced  has  been  released  and 
provides  the  configuration  identification  for  the-  .NPP  mc)ciels 
that  wf-re  produced  under  this  contract.  These  documc-ni  s 
have  been  submitted  as  a separate  data  item  (CI.l  (1011  '.AOIHI. 

k . Engineering  Prawings  for  S;)ecial  Tooling  and 
Test  ICquipment 

All  the'  tools  used  to  fabricate  the  -APE  models  are  described 
on  Engineering  Prawings  which  have  been  sul)mitted  under  a 
separate  dal.i  item  in  t lii  s contract  (CI..1  00  1 1 /.AOOti ).  lest 
equipment  drawings  have  bctc'u  suhmittr-d  to  show  the  configu- 
ration of  the  SAIE  Test  Set  whirl)  is  funded  under  this  i)ro- 
gram  (CLl  001  1 /AOl  0). 

1 . Special  Tooling  and  Test  Eciuipmcnt 

A con  plot  e set  of  tooling  and  test  set  e<iuii)ment  h.is  been  f.i!)- 
ricated  to  carry  out  the  i)ilot  production  objectives  descrilied 
in  the  Prediminary  Production  I’lan.  Attached  is  a list  of 
special  tooling  and  test  ecpiipment  that  h.is  Ix'en  f.ibricated 
for  use  on  this  program  (.Att  ai  hmi-nt  P).  .SH1\C  .tlso  requires 
the  vise  of  the  C.overnment  Ownetl  Tooling  and  Test  Equip 
men!  describevl  in  Attachment  1'  on  a rent  free,  noninter 
ference  basis.  These  two  lists  summarize  a (omplete  list 
of  the  in-hous<'  s|)ecial  tooling  and  lest  equipment  nevv-ssary 
to  carry  out  the  pilot  production  progr.im,  e.'cvei)!  th.it  SHUP 
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ownod  tools  aro  not  iiu  Indod  in  llic  list.  I.ist.s  of  .SURC 
owiX'i]  foolinj.;  noi'd.s  lo.iy  ho  fonnd  in  tlu'  Ma  lui  fa  o t u v i ng  I’ro- 
ooduros  in  Vohimos  1 and  3.  /\t  t utimont  (i  lists  tin-  vciuU^r 

tooling;  fab  I- i I .ilod  for  tlu-  .A  1 ’ I'l  t otit  ra  ft . 

13 . l-'iiial  1 ’ r o< hu  t i(ni  1 ,i  no^ Ho  s o r i i <211^ 

S13RC'.  has  I'stahlishod  t ho  pilot  produftion  1 i lU'  rotjui  rod  for  t lio  Ad- 
vaiifo  I’rochu'tion  hni^iiuu' ri  '.ontrai.t.  'I'ho  followino,  inforn-ation 
su  mnia  r i /.o  s and  dosorihos  t iu?  basic  ootico|)t  for  this  i n 1 pi  e nio  nf  a t i on 
jilan. 

1 . Oporatiun  }*iuk-oss  Clhart  (.Attacluuoni  .A) 

This  chart  indicatos  tiie  nianufacturinp  and  inspocdion  operation 
soqoonco  for  the  assembly  of  the  Dra'j,on  Dotedor  .Assembly  .\nd 
the  Draj^on  Cryostat  Assembly.  The  flow  chart  also  siiows  t lie 
flow  of  paj'ts  for  all  purchased  and  manufactured  items.  Opera- 
tion numbers  may  be  found  on  tlie  M anufa  ctu  r in  g h^lanning  docu- 
ments ftiven  in  Volumes  2 and  .5, 

2 • Manufacturin i’  Setback  Chart  (Attachment  R) 

This  chart  is  intended  to  show  the  critical  path  relation.ship  and 
tb.e  tintc  sequenced  s ib.it  are  necessary  to  produce'  this 

product  in  accordam  e.  with  tlie  predetermined  schedule.  It  is 
also  intended  that  this  chart  will  be  the  basis  for  a line-of-balance 
chart  that  can  be  used  to  control  the  procluction  propram.  .Set- 
back times  are  piven  on  the  Manufacturing  l^larininp  documents 
found  in  Volumes  2 and  3. 

3 . Prtuh  1 c^i on  I.ine  Layout  (Att.uhment  C) 

This  line  layout  defines  the  primary  areas  that  will  be  used  for 
the  Production  Program  defined.  (.Some  auxiliary  supporting 
areas  comprising  general  purp.ose  manufacturing  facilities  are 
not  shown;  i.e.,  PbSe  detector  deposition,  ]i  repa  rat  ion,  and 
photoetch  facilities.  ) This  layout  also  rlescribe.s  tlie  facilities 
and  equipment  that  will  he  allocated  for  this  prodvution  program. 
The  g.eneral  work  areas  are  shown  i 11  .Att  .1 «.  hment  C.  This  lay- 
out includes  processing  and  assembly  ireas  subiett  to  change 
at  tlie  time  of  contract  award. 

4.  Pilot  Production  .Special  Tooling  .ind  I est  hquiinuent 
(At  t a chi  nent  I )) 

This  list  r.ummari  zes  (lie  items  of  spei  lal  (oolmg  aiui  test  equip- 
ment that  were  fabriialed  on  the  Dr.ig.oii  APR  jirogram  and  are 
reciuire.d  for  use  on  initial  profluct  1011  jirogr.ims.  Addition.i! 
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lists  of  standard  tools  and  eqnipnient  are  given  in  the  Manufac- 
turing l-’rocedures  contained  in  Volumes  2.  and  i. 

Production  Special  Tooling  and  Test  Equi)^men1  (Attachment  1") 

This  list  identifies  the  special  tooling  and  lest  equiiMiient  that  is 
necessary  to  increase  tfie  production  rate  capability  from  the 
pilot  production  status  to  the  production  rate  capability  of  60 
Dragon  Detector  Assemblies  and  Cryostat  Assemblies  })er  motilb. 

6.  Government  Owned  Special  Tooling  and  Test  P?quipnient 
(Attachment  P) 

This  list  contains  all  the  government  owned  special  tooling  and 
test  equipnaent  that  is  required  on  a rent  free,  noninterference 
basis  for  the  pilot  production  or  production  programs. 

C.  Production  Methods  and  Planning, 

The  following  is  a very  general  discussion  of  niethods  and  processes 
that  have  been  developed  to  fabricate  and  assemble  the  detector  pack- 
age, detector  array  and  cryostat.  Detailed  documentation  of  the 
methods  and  processes  is  given  in  Volumes  Z and  3. 

1 . Detector  Package 

The  detector  package  consists  of  a linear  array  of  64  photocon- 
ductive  PbSe  elements  packaged  in  a glass /metal  dewar.  The 
dewar  consists  of  three  major  subassemblies  which  are;  the 
Window  Section,  the  radial  feedthrough  or  Sunburst  Asseml^ly, 
and  the  Stem  A-ssembly. 

The  Window  Section  is  manufactured  by  first  beading  a metal 
flange  with  a glass  whose  coefficient  of  expansion  nearly  matches 
that  of  the  metal.  A piece  of  glass  tubing  with  a slightly  differ- 
ent coefficient  of  expansion  is  then  attached  to  the  glass  on  the 
flange.  These  operations  are  performed  usiJJg  special  holding 
fixtures  and  standard  glass  lathe  equipment.  To  this  assendily, 
the  sapphire  window  is  attached  by  heating  the  assembly  on  a 
fixture  mounted  in  an  RF  Generator  coil.  The  tubulation  is  then 
added  to  the  side  of  the  Window  Section  for  use  in  later  evacua- 
tion of  the  Dewar  Detector  Assembly.  F'inally  an  evaporated 
aluminum  coating  is  applied  to  t))e  inside  walls  of  the  Window- 
Section. 

The  radial  feedthrough  or  Sunburst  Assembly  is  nianufactured 
by  first  beading  two  flanges  with  glass.  These  glass  beaded 
flanges  along  with  metal  pins  are  mounted  in  a carf>on  mold. 

The  parts  are  then  fused  together  by  tiieans  of  inchjction  heating 
in  an  RF  Generator  coil. 
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I'lio  Slom  Assotniily  consists  of  n I’.lass  hoafh'ci  nu’lal  flinpc  to 
wliicli  .1  precision  Ijorc  plass  tviho  is  attaclu’d.  Tlic  plass  tnix' 
is  snbsoquenl  1 y scaU-d  off  at  oin-  end  aiid  i^rovind  to  fipht  toler- 
ances usinp  a fine  dianumd  LjrindinL;  wheel.  lo  [)rovide  conchic- 
tivo  learls  from  the  Detoclor  .Array,  which  is  mounted  onto  tlie 
closed  end  of  the  .StiTii  .Assemhly,  siKa-r  |).iint  is  sprayed  onto 
the  luhe  anrl  fused  to  the  idass  hy  heatiny  in  .in  oven.  The  ji.iint 
is  then  covered  with  .i  masking  m.iterial.  Ihe  m.iskin^  m.iterial 
is  scrihed  through  to  allow  an  etching  solution  to  remove  si'ver 
[jaint  in  these  are. is.  I he  masking  materia!  is  then  remoc'ed 
Ic'aving  the  delineated  slriiie  iiattern. 

The  Detector  .As.semhly  is  .issemhled  hy  first  heliarc  (tunysten 
inert  gas  atmosphere)  welding  the  .Stem  Assembly  tlange  to  one 
of  the  Sunlnirst  .Assembly  fhinges.  At  this  point,  wire  lonnec- 
tions  arc  made  from  the  .Sunburst  pins  to  the  .Stem  .Assem.bly 
silver  stripes.  Next,  the  hletector  Array  is  mounted  on  the  end 
of  the  Stem  .Assembly  and  another  set  of  wire  connections  is 
made.  l-'ollowing  the  attachment  of  the  Detector  .Array  wires 
to  the  Stem  Assembly  silver  stripes,  the  Dilter  llolder  is 
attached.  I-'or  final  assembly  considerations,  the  Filter  llolder 
is  oriented  very  precisely  to  the  Detector  .Array.  The  Filter 
is  then  mounted  to  the  Filter  llolder.  .After  the  Detector  .Assem- 
bly is  tested,  the  Window  Section  is  heliarc  welded  to  the  Sun- 
burst Assemljly  I'lniige.  the  l^ctcctof  A.ssembJy  is  tlien  placed 
on  a vacuum  system,  vacutim  baked,  barium  getter  fired,  and 
the  tubulation  is  sealed  off,  lionding  the  mounting  flange,  pot- 
ting the  radial  feedthroughs,  and  painting  complete  the  .issembh 
ope  rations . 

2 . Detector  Array 

To  fabricate  the  64-elemenl  linear  Detettor  .Array,  basic  manu- 
facturing process  [irocedures  used  on  other  m.a  nufact  u ri  n g jiro- 
grams  are  used.  These  steps  include  substrate  ])r  epa  rat  ion , 
chemical  deposition  of  Pb.Se  film,  delineation  of  the  array  ele- 
ments using  photolithographic  techniques,  film  sensit  ix.ation, 
vacuum  deposition  of  nietal  electrodes  to  the  detector  elements, 
and  bonding  lead  wires  lothe  electrode  pads.  These  arrays  are 
tested  in  lest  dewars  prior  to  mounting  on  .Stem  .Assemblies. 

3.  Cryost  at 

The  demand  flow  Cryostat  used  in  the  Dragon  Detector  Assem- 
bly is  very  simihir  lo  one  that  was  produced  in  jirodmlion  qu.in- 
tities  at  SRUC  for  another  ,ipp1  ication.  In  fact,  some  of  the 
component  sub.i  s se  mbl  ie  s .ire  identical.  Ihis  allows  manufai  - 
ture  of  the  Dragon  demand  flow  Cryost. it  with  .i  minimum  of 
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special  tooling.  Extensive  use  is  made  of  SHRC  and  Government 
owned  special  looling.  I-ixi  eiH  for  the  gas  line  Eilter  Assemhiy, 
all  Cryostat  Assemhiy  oi)erations  are  |jerformed  at  .SHRC.  The 
i'ilter  Assemhiy  is  a subcontracted  part  to  a supplier  having 
furniice  brazing  capaijility.  This  allows  a low  cost  Filter  As- 
sembly with  minimum  risk  of  contamination. 

D.  Configuration  Control 

The  configuration  control  is  ol)lained  by  the  .Assembly  Confi  g ’ rat  ion 
List  (Add,  Manufacturing  Planning  and  Manufacturing  Procedures. 
The  ACL  is  an  indentured  drawing  list  that  includes  drawing  revision 
letters  of  all  subassemblies  and  parts  to  reflect  the  current  status  of 
released  drawings.  For  eacli  manufactured  part,  a Manufacturing 
Planning  document  and  a Fab  ri  cat  ion /.As  sembly  Record  forni  are 
issued  with  the  work  order.  The  Manufacturing  Planning  document 
carries  the  current  revision  letter  of  the  applicable  engineering 
drawing,  and  lists  the  sequence  of  operations  with  operation  numliers 
and  the  responsible  performing  department.  Each  operation  number 
is  entered  on  the  Fabrication /Assembly  Record  (Assembly  History- 
Record)  when  performed  and  initialed  by  the  operator  or  inspector 
as  appropriate.  Each  operation  is  controlled  by  a nianufactur ing  or 
inspection  procedure.  Manufacturing  Planning  and  Procedure  docu- 
ments are  controlled  by  the  Production  Engineering  Section.  Prior 
to  release  of  tilese  tlocumeiiLs,  sigiidtux  e appi  oval  is  ubtained  fi  Oii'i 
the  Engineering,  Quality  Assurance,  and  Manufacturing  Project 
representatives.  A Configuration  Nlanagement  Plan  is  given  in 
Attachment  H. 


IV.  QUALITY  ASSURANCE  PLAN 

A.  Documentation 

The  Quality  Assurance  Procedures  and  Inspection  Instructions  hav'e 
been  prepared  to  support  the  manufacturing  and  inspection  sequence 
flow  described  herein.  The  Quality  Assurance  Procedures  and  In- 
spection Instructions  are  contained  in  Volunie:?  2 and  3. 

B.  Special  Tooling 

All  the  special  ins]5ection  tools  and  fixtures  of  the  tyj)e  necessary  to 
support  a production  rate  of  up  to  60  units  per  month  have  been  built 
and  checked  out.  This  tooling  and  the  operation  or  item  for  which 
it  is  used  are  included  in  Attachment  D. 
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C.  Sii  Mpo  rl  i I1H  1<  tvmi  rt'  inont  s 

TIh-  c.stalilislicd  SliKC'  iMt  iii)^  [ir  oicclarc  s and  laslvs  aj^plitablf  to 
Idpli  rati*  |)rodiution  programs  are  included  as  Attachment  I.  Quality 
Assuraiu  e Prai  tices  approved  by  the  I^i  rector.  Quality  Assurance, 
promulpiite  the  policies  ^overninj^  all  operations  affecting  product 
tjual  it  y. 
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Attachment  1) 


riLOT  PRODUCTION  SPECIAL  TOOLING  AND  TEST  EQUIPMENT 


1 tern 

Part  Number 

Description  Q 

'uant  ity 

Appl i cation 

1 

MD32275  • 

Fixture,  Stem  Grinding 

1 

46945 

2 

MD32276C 

Gauge,  Stem 

1 

46945 

3 

MD32277A 

Gauge,  Run-Off 

1 

46945 

4 

MD32278C 

Gauge,  Length 

1 

46945 

5 

MD32301R 

Fixture,  Flange  Holding 

0 

JU 

46945 

6 

MD32302A 

Fixture,  Stem  and  Closing 

1 

46945 

7 

MD32315A 

Fixture,  Stem  Forming 

1 

46945 

8 

IU)32316B 

Fixture,  Tip-Off  Installation 

1 

46943 

9 

MD32317A 

Die:  Blank  Shield 

1 

46948 

10 

MD32318A 

Form  Die-Shield 

1 

46948 

11 

MD32320A 

Fixture,  Leak  Check 

1 

46943 

46945,  46944 

12 

MD32324A 

Fixture,  Aluminize  Window  Assembly 

1 

46943 

13 

MD32325B 

Fixture,  Stem  Assembly  Striping 

1 

46945 

14 

MD32328B 

Fixture,  Heli-Arc  Weld 

1 

46950 

15 

MD32344A 

Flushing  Station,  Portable 

1 

45439 

48898,  49106 

16 

MD32345A 

Fixture,  Trim  Deflector 

1 

49106 

17 

MD32346A 

Spot  Weld  Electrodes 

1 

49106 

18 

MD32347A 

Adapter  5121  Connector  to  Disconnect 

20 

48898 

19 

MD32349A 

Fixture,  Lap  Sleeve 

1 

48898 

20 

MD32350A 

’fixture,  Form  Bridge 

1 

48898 

21 

MD32352A 

Adapter  Miniature  Fitting  to 

Purge  Gland 

4 

48900 

22 

MD32354B 

Form  Die 

1 

48907 

23 

MD32355A 

Fixture,  Form  Inlet  Tube 

1 

49094 

24 

MD32357C 

Fixture,  Braze  Charge  Tube  to 

Bellows  Screw 

1 

48914 

r 

1 Attachment  D 

i Page  2 
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PILOT 

PRODUCTION  SPKCIAL  TOOLING  AND  TEST  EQUIPMENT 

■I  It  em 

Part  Number 

Descript  ion 

Quant i tv 

Application 

t 

25 

MD32358B 

Fixture,  Braze  Mandrel  Rlnp, 
to  Tube 

1 

48905 

26 

MD32359B 

Fixture,  Swage  Filter  to  Retainer 

1 

45439 

27 

MD32363B 

Window  Sealing  Block 

1 

46943 

28 

MD32364B 

Masking  Disk 

29 

46943 

} 

29 

MD32365A 

Fixture,  Firing  Rack 

1 

46945 

30 

MD32366ii 

Fixture,  Form  Getter  Wires 

1 

46944 

31 

MD32367C 

Fixture,  Weld  Shield  to  ^lange 

1 

46944 

32 

MD32370  B 

Fixture,  Weld  Platinum  Wires  to 

Feed  Thru  Pins 

1 

46944 

33 

MD32373  B 

Fixture,  Solder  Wires  to  Stripes 

2 

46950 

34 

HD32374  A 

Fixture,  Weld  Detector  Leads  to 
Stripes 

1 

46950 

35 

MD32377  A 

Tubulation  Mask,  Aluminize  Window 

24 

46943  J 

36 

1 

1 

MD32379  B 

Fixture,  Mount  and  Align  Detector 
Array 

1 

46950 

37 

MD32381  C 

Cover,  Preliminary  Window  Assembly 

3 

46950 

38 

MD32382  B 

Protective  Cover,  Sunburst  Flange 

31 

46944 

39 

MD32383  C 

Fixture,  Pot  Mounting  Flange 

5 

46951  i 

40 

MD32384  D 

Fixture,  Potting  Sunburst 

5 

46951 

41 

M032385  C 

Fixture,  Mount  Flask  Adapter 

5 

46951 

42 

MD32386  A 

Fixture,  Mask  Detector  Assembly 
for  Painting 

1 

46951 

43 

MD32388  A 

Fixture,  Check  Isolation  and 
Resistance 

1 

46944 

1 

44 

MD32392  A 

Fixture,  Plate  Feed  Thru  Pins 

1 

46944 

'i  45 

; f 

MD32393  B 

Fixture,  Braze  Adapter  to  Mandrel 
Tube 

1 

48905 

46 

MD32396  A 

Fixture,  Align  Flange  to  Filter 
Holder 

1 

46951 

-..jd 
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tern 

Part  Number 

Description  Ouantltv 

Appl 1 cation 

47 

MD3239SC 

Fixture,  Position  and  Solder 

Valve 

1 

49106 

48 

MD32402A 

Mold,  Pin  Feed  Thru 

1 

46944 

49 

ML32404B 

Fixture,  Press  Filter  Holder 
on  Stem 

1 

46950 

50 

MD32411B 

Fixture,  Detector  Height 

1 

46950 

51 

MD32412A 

Fixture,  Paint  Mask 

1 

46951 

52 

MD32429A 

R.  F.  Generator  Coll 

1 

46944 

53 

MD32432A 

Shroud,  Inert  Gas 

1 

46944 

54 

MD32434B 

Spot  Weld  Electrodes 

1 

46944 

55 

MD32443B 

Extension  Split  Electrode  Welder 

1 

46950 

56 

MD32447A 

Fixture,  Solder  Sleeve 

1 

48898 

57 

MD32448B 

Protective  Cover,  Sunburst  Stem 
Assembly 

56 

46950 

58 

MD32453A 

Fixture,  Hold  Detector  Assembly 
on  Comparator 

1 

46950 

59 

MD32454A 

Comparator  Overlay,  Detector  Dewar 
Assembly 

1 

46950 

60 

MD32455A 

Fixture,  Hold  Sunburst  on  Comparator 

1 

46944 

61 

MD32456A 

Comparator  Overlay,  Sunburst  Lead 
Position 

1 

46944 

62 

MD32458A 

Ring  Gage 

1 

46950 

63 

MD32461A 

Go  Gage  I.D.  3 Places 

1 

48911 

64 

MD32462R 

Fixture,  Hold  Housing  on  Comparator 

1 

48911 

65 

MD32463A 

Comparator  Overlay 

1 

48911 

66 

MD32465A 

Fixture,  Vacuum  Holding 

1 

48964 

67 

MD32466A 

Comparator  Overlay 

1 

48964 

Attachment  D 
Page  4 


PILOT 

PRODUCTION  SPECIAL  TOOL  I NO  AND  TEST  EQUll’MENT 

\ 

I tern 

Part  Number 

Description 

Quant  it 

68 

MD32467B 

Fixture,  Hold  Flange  on  Comparator 

1 

69 

Mn32468A 

Comparator  Overlay,  Flange 

Mounting 

1 

> 

70 

MD32469A 

Fixture,  Leak  Check 

1 

i 

1 j 

71 

MD32470A 

Fixture,  Flow  Rate 

1 

72 

MD32472A 

Gauge,  True  Position 

1 

; 

73 

MD32473B 

Gauge,  True  Position 

1 

i 

74 

MD32474A 

Fixture,  Inspect  Runout 

1 

1 

75 

MD32475A 

Fixture,  Check  True  Position 

1 

76 

MD32476A 

Fixture,  Vacuum  Bake,  Sunburst 

6 

1 

77 

MD32477A 

Fixture,  Vacuum  Bake  Stem 

6 

1 

1 

78 

MD32478A 

Fixture,  Vacuum  Bake,  Window 
Housing 

6 

1 

79 

MD32481A 

Fixture,  Final  Leak  Test 

1 

1 

80 

MD32483A 

Test  Fixture 

1 

1 

t 

81 

MD32498A 

Plug  Gage,  Outer  Glass 

1 

i 

82 

MD32503A 

Hand  Lap 

6 

, 

83 

MD32504A 

Glass  Cleaning  Rack 

6 

84 

MD32505A 

Intermediate  Electrode  Mask 

* 

[ 

85 

MD32506A 

Inner  Electrode  Mask 

■k 

1 

86 

MD32507A 

Outer  Electrode  Mask 

* 

1 

87 

MD32508A 

Substrate  Holder  Metal  Evaporation 

60 

1 

88 

MD32510A 

Inner  Mask  Holder 

180 

89 

MD32512A 

Fixture,  Bond  Lead  Wires 

1 

90 

MD32513A 

PbSe  Deposition  Glass  Ware 

4 

Appl lent  ion 
46949 

46949 

45439 

45439 
45461 

45440 
46944 

46943 

46944 

46945 
46943 

46950 

46951 
46943 
47015 
47015 
47015 
47015 
47015 
47015 
47015 
47015 
47015 


I r 
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Item 

Part  Number 

Description 

Ouant 1 tv 

Appl i cation 

91 

MD32514A 

Mask  Aligner 

1 

47016 

92 

MD32515A 

Photomask  66  Element 

* 

47015 

*Consumahle  Tool 
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I tern 

Part  Number 

Description  Quantity 

Appl lent  ion 

1 

MD32275C 

Fixture,  Stem  Grinding 

1 

46945 

2 

MD32302A 

Fixture,  Stem  and  Closing 

1 

46945 

3 

MD32315A 

Fixture,  Stem  Forming 

1 

46945 

4 

MD32316R 

Fixture,  Tip-Off  Installation 

1 

46943 

5 

MD32347A 

Adapter  5121  Connector  to  Disconnect 

20 

48898 

6 

MD32352A 

Adapter  Miniature  Fitting  to  Purge 
Gland 

4 

48900 

7 

MD32374A 

Fixture,  Weld  Detector  Leads  to 
Stripes 

1 

46950 

8 

MD32381C 

Cover,  Preliminary  Window  Assembly 

7 

46950 

9 

MD32382B 

Protective  Cover,  Sunburst  Flange 

31 

46950 

10 

MD32383C 

Fixture,  Pot  Mounting  Flange 

5 

46951 

11 

MD37384D 

Fixture,  Potting  Sunburst 

5 

46951 

12 

MD32385G 

Fixture,  Mount  Flask  Adapter 

5 

46951 

13 

MD32448B 

Protective  Cover,  Sunburst  Stem 
Assembly 

56 

46950 

14 

MD32476A 

Fixture,  Vacuum  Bake,  Sunburst 

18 

46944 

15 

MD32477A 

Fixture,  Vacuum  Bake  Stem 

26 

46945 

16 

MD32478A 

Fixture,  Vacuum  Bake,  Window 

Housing 

36 

46943 

17 

MD32503A 

Hand  Lap 

6 

47015 

18 

MD32504A 

Glass  Cleaning  Rack 

6 

47015 

* ^ 


19 


MD32512A 


Fixture  Bond  Lead  Wires 


1 


47015 
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Attachment  F 

r.OVERNMKNT  OWNED  SPECIAL  TOOLINC  AND  TEST  EOHIPMENT 


Primary 

Accountahl e 

ID  Number 

Item  Description 

Contract  No. 

9387900007.1 

Eui.ie  Hood,  Double 

N'DOOl  7-72-C-55np 

USN  5648-74 

Station,  Lead  Acetate  Preparation 

NnDO]7-72-C-55n6 

USN  5648-80 

Panel,  Deposition  Control 

NOOOl 7-72-C-5506 

USN(3090)]9058 

Tin  Building  (315) 

NOOO] 7-72-C-55n6 

SA2197304 

Station,  Deposition 

NOOn]7-72-C-55nA 

USA  2490-A 

Test  Set,  Hi -Low  Temp 

NAS  7-inO  (.TPL-953273) 

MD31272 

Test  Station,  High  Pressure 

Pn  05-457071 

MD31274 

Test  Station,  Life  and  Thermal 

PO  05-457073 

MD31275 

Test  Station,  Functional 

PO  05-457073 

MD30592-1 

Fixture,  Crlnd  Spring  to  Length 

PO  05-457073 

MD31004-1 

Gage,  Indicator 

PO  05-457073 

MD3 1005-1 

Gage,  G-No-Co 

PO  05-457073 

MD3I007-1 

Fixture,  Slotting 

PO  05-457073 

MD3 1008-1 

Fixture,  Winding 

PO  05-457073 

MD31009-1 

Chart,  Comparator 

PO  05-457073 

MD31012-1 

Gage,  Depth 

PO  05-457073 

MD31015-1 

Gage,  Concentricity 

PO  05-457073 

MD31016-1 

Chart,  Comparator 

PO  05-457073 

MD31019-1 

Chart,  Comparator 

PO  05-457073 

MD31021-1 

Gage,  Plug 

PO  05-457073 

MD31024-1 

Chart,  Comparator 

PO  05-457073 

MD31040-1 

Fixture,  Forming 

PO  05-457073 

MD31041-1  h -2 

Fixture,  Positioning 

PO  05-457073 

MD3in42 

Fixture,  Positioning 

PO  05-457073 

MD31044-1  & -2 

Fixture,  Positioning 

PO  05-457073 

t r 
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Er imarv 
1 D Ntimhor 

MD31046-1  & -2 

MD31059-1 

MD310A5-1  & -2 

MD31067-1 

MB3107n-l 

MD31072-1 

MD3in74-l 

MD31078-1 

MD3in79-l 

MD3]n8n-l 

MD3 1083-1 

MD31087-1  & -2 

MD3 1090-1 

MD31099-1  & -2 

MD31109-1 

MD31110-1 

MD3nil-l 

MD3U13-1 

MD31 119-1 

Mn31129-1 

MD3n44-l 

M1)3J  147-1  A -2 

MD31149-1 

MI)311fi5-l 


1 tem  Descript  Icni 
Fixture,  EosltioiiinR 
Fixture,  Forming; 

Fixture,  Solderinp, 
Fixture,  Tube  Bend inp 
Fixture,  Flow  Rate 
Gape,  Slot  Positit'n 
Fixture,  Trim 
Fixture,  Hone 
Fixture,  Surpe  and  Purpe 
Heating  Tube 
Fixture,  Spriiip  Wiiidinp 
Fixture,  Vibration 
Fixture,  Cutting 
Fixture,  Soldering 
Fixture,  Expanding 
Gage,  Croystat 
Fixture,  Pull 
Gage,  Push  Test 
Fixture  Asscniblv 
Fixture,  Gage 
Fixture,  Purge  and  Flush 
Fixture,  Bakeout 
Chart,  Comparator 
Fixture,  Solder 


EQU  1 PME.NT 

Accountab  1 e 
Contract  No. 

PO  05-4S7073 

PO  OS-457071 

PO  05-457073 

PO  05-457073 

PO  05-457073 

PO  05-457073 

PO  05-457073 

PO  05-457073 

PO  05-457073 

PO  05-457073 

pn  05-457071 

PO  05-457073 

PO  05-457073 
PO  05-457073 
PO  05-457073 
PO  05-457073 
PO  05-457073 
PO  05-457073 
PO  05-457073 
PO  05-457073 
PO  05-457073 
PO  05-457073 
PO  05-457073 
PO  05-457073 


I r 
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Tr Imarv 

ID  Nunber 

Item  Description 

Accountable 
^on^t_ract  No. 

MD3i 166-1 

Fixture,  Test 

1>0  05-43707  3 

MD3n73-I 

Fixture,  Vacuum  Mcuiifold 

PC  05  -457073 

MU3117<)-1 

Fixture,  Hubble  Test 

PO  0.5-457073 

MD31197-1 

Guide,  Wire  (1  pair) 

PO  05-457073 

MD31]99-1 

Fixture,  Braze 

PO  05-457073 

M))31432-J 

Gase,  Spring 

PO  05-457073 

USAF-4n0283 

Cryostat  Cool  (SRRC  #49A) 

0.5-457073-D-30 

USAl’-38106-52774 

Optical  Micrometer  Fixture 

05-457073-0-30 

USAF-3512-31735 

Vacuum  Bake  Station 

F-34601-7I-C-3333 

USAF-333n-A 

Vacuum  Bake  Station 

F-34601-7!-('-33X  I 

5BRC 
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l.IST  OK  VKNDOK  TOOL  I NO 


Item 

Property  Identification  No. 

Descript  ion 

Quantity 

Appl icat i on 

1 

SBRC-462.S-46933-1 

Iiraw  Die 

1 

46933 

2 

SBRC-4625-46933-2 

First  Trim  Fixture 

1 

46933 

3 

SBRC-4625-46933-3 

Second  Trim  Fixture 

1 

46933 

4 

SBRC-4625-46933-4 

Pilot  Trim  Die 

1 

46933 

5 

SBRC-4625-46934-1 

Draw  Die 

1 

46934 

6 

SBRC-4625-46934-2 

First  Lathe  Fixture 

1 

46934 

7 

SBRC-4625-46934-3 

Second  Lathe  Fixture 

1 

46934 

8 

SBRC-4625-46935-1 

First  Draw  Die 

1 

46935 

9 

SBRC-4625-46935-2 

Second  Draw  Die 

1 

46935 

10 

SBRC-4625-46935-3 

Pilot  Trim  Die 

1 

46935 

11 

SBRC-4625-46935-4 

First  Lathe  Fixture 

1 

46935 

12 

SBRC-4625-46935-5 

Second  Latlie  Fixture 

1 

46935 

13 

SBRC-4625-48896 

Insert  Cavity  Mold 

1 

48896 

Attachment  L 


SANTA  HARBARA  RnsnARCII  CENTER 

A Smbttdlarf  •/  Ahenlt  Compony 

75  COROMAR  DRIVC  . GOLETA.  CALIFORNIA  03017 
TELEPHONE:  008  3511 


CONFIGURATION  Mi\NAGFMENT  PLAN 


DETECTOR  ASSEMBLIES 


CRYOSTAT  ASSEMBLIES 


For  Use  In  The 


ADVANCE  PRODUCTION  ENGINEERING  MODEL 


OF  THE 


AN/TAS-3  INFRARED  NIGHT  VISION  SIGHT 


15  APRIL  1974 


PBEC  Contract  No.  09772 


Prime  Contract  No.  DAAK02-7 3-C-0047 


SBRC  W/A  4625  - Dragon  APE 


Revificd  5/23/74 


Prepared  by  (I  .j\ 

3/  B.  Watson 

Configuration  Management  Office 


Approved  by 




Charles  S.  Tallman 
Project  Manager 


5BRC 


SANTA  BARBARA  RESEARCH  CENTER 


I r 


1.  INTRODUCTION 


SBRC 


This  plan  describes  the  Santa  Barbara  Research  Center  (SBRC)  configuration 
management  organization,  and  establisties  the  configuration  management 
requirements  and  practices  for  tlie  Dragon  Night  Sight  Detector  and  Cryostat 
Asscmbl ics . 


2.  APPLICABI.E  DOCUMENTS 

The  following  documents  of  the  exact  issue  shown  form  a part  of  this  plan 
to  the  extent  specified  herein: 

SPECIFICATIONS 

USAECOM 


C2a2302-01011010A-1 


Critical  Item  Product  Function  Specification 
for  Detector  of  Night  Vision  Sight,  Infrared 
AN/TAS-3 


C2a2302-01011020A-1 


Critical  Item  Product  Function  Specification 
for  Cryostat  of  Nigiit  Vision  Sight,  Infrared 
AN/TAS-3 


DRAWINGS 


USAECOM 


SM-D-770349E 


SM-A-649902AA 


Detector,  Infrared 
Detector  Array  (U) 


SM-D-6A9252AB 


Cryostat  Assembly,  Specification 
Control  Drawing 


The  following  SBRC  documents  of  latest  approved  issue  form  a part  of  this 
plan  to  the  extent  specified  herein: 

Dragon  Niglit  Sight  Detector  Assembly  Configuration  List  (ACL-46951) 
Dragon  Nigiit  Sight  Cryostat  Assembly  Configuration  List  (ACL-45438) 


SANTA  BARBARA  RESEARCH  CENTER 


I V. 
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3.  ORGANIZATION  AND  RnSPONSTBTI.ITIES 

The  Configuration  Management  Office  (CMO)  at  SI5RC  is  an  administrative 
office  within  the  Mechanics  Section  of  the  Santa  Barbara  Laboratory. 

The  CMO  has  the  responsibility  for  configuration  management  of  SBRC 
projects  in  accordance  with  the  SBRC  Configuration  Management  Directives 
(CMD)  Manual,  the  SBRC  Engineering  Procedures  (EP)  Manual,  and  require- 
ments defined  by  the  SBRC  Project  Manager  and  established  by  Customer 
approval  of  the  SBRC  Configuration  Management  Plan. 

Ii.structions  for  implementation  of  the  SBRC  Configuration  Management 
Plan  are  prepared  by  the  CMO  and  approved  by  the  Project  Manager.  The 
CMO  monitors  all  project  activities  for  proper  implementation  of  approved 
configuration  management  instructions. 

4.  CONFIGURATION  IDENTIFICATION 

4. 1 Configuration  Baselines 

The  configuration  baselines  for  the  Dragon  Night  Sight  Detector  and  Cryo- 
stat Assemblies  are  established  by  the  USAECOM  specifications  and  drawings 
called  out  in  paragraph  2.  These  configuration  baselines  arc  further  de- 
fined by  SBRC  prepared  and  controlled  engineering  drawings,  specifications 
and  assembly  configuration  lists  (ACL).  Acceptance  of  the  Validation 
Models  by  PBEC  shall  establish  the  Product  Baselines  for  the  Detector  and 
Cryostat  Assemblies. 

4.2  Identification  Numbers 

Engineering  documentation  prepared  by  SBRC  shall  be  assigned  identifi- 
cation numbers  in  accordance  with  established  SBRC  drafting  room  pract'ce 
(SBRC  diafting  room  practice  satisfies  the  essential  requirements  of  MIL- 
STD- lOOA) . The  Detector  and  Cryostat  Assemblies  manufactured  by  SBRC  sliall 
be  identified  as  required  l)y  USAECOM  drawings.  SBRC  components  and  other 
SBRC  hardware  sliall  be  identified  by  the  corresponding  SBRC  engineering 
drawing  numbers.  Commercial/vendor  equipment  shall  be  identified  by  the 
commercial/vendor  numbers  when  used  as  is,  and  by  SBRC  assigned  numbers 
when  modified  or  screened  by  SBRC.  Government  and  industry  standard  items 
shall  retain  their  standard  identification  numbers. 

4.3  Documentation  Preparation  and  Release 


SBRC  drawings  for  the  Detector  and  Cryostat  Assemblies  shall  be  prepared  in 
accordance  with  SBRC  standard  practice  (USAMC  DI-E-1118  will  be  used  as  a 
guide).  Marked  up  ET/EST  (Ref.  PBEC  P.O.  4626  & 6200)  drawings  may  be  used 
to  define  the  validation  model  configurations.  Each  item  of  SBRC  engineering 
documentation  and  each  item  of  customer  furnished  engineering  documentation 
shall  be  controlled  in  accordance  with  established  SBRC  engineering  data 
control  procedures.  The  Engineering  Document  Control  Center  (EDCC)  at  SBRC 
shall  release  and  maintain  records  of  release  of  all  engineering  documen- 
tation including  initial  rC|lcasc,  release  of  cliange  information,  and  release 
of  revised  documentation. 
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Regular  and  reproducible  copies  of  all  engineering  documentation  and  re- 
visions shall  be  furnished  to  PllEC  per  roquiroments  specified  in  sequence 
numbers  A017  and  A018  of  the  DKAGON/Al’K  Contract  Data  Requirements  List 
(CDRL) , except  for  proprietary  processes. 

SBRC. will  utilize  processes  and  procedures  proprietary  to  SBRC.  Therefore, 
SBRC  will  not  provide  any  data  or  information  concerning  the  following  items. 

1.  The  process  procedures  and  clicmistry  utilized  to  fabricate  the  lead 
salt  film  detectors,  including  chemicals  used,  ptiotoetch ing,  clectroding 
and  sensitizing  of  lead  salt  films. 

2.  The  process  for  producing  miniature  finned  heat  exchanger  tubing  such 
as  that  used  In  the  Joule-Thomson  cryostat. 

5.  CONFIGURi\TION  CONTROL 

Each  proposed  engineering  change  to  the  Detector  and  Cryostat  Assemblies 
shall  be  reviewed,  evaluated,  and  classified  by  SBRC  as  a Class  1 or 
Class  II  change  in  accordance  with  the  following  change  classif icat ion 
criteria.  This  review  and  classification  by  SBRC  applies  to  changes 
proposed  by  PBEC  as  well  as  to  changes  proposed  by  SBRC.  Changes  classi- 
fied as  Class  I by  SBRC  are  subject  to  reclassification  as  Class  II 
changes  by  PBEC  with  concurrence  of  the  SBRC  Project  Manager. 

Attached  is  an  SBRC  Change  Flow  Diagram  which  graphically  describes  the 
basic  procedure  for  processing  requested  changes  to  Engineering  documen- 
tation. 

5. 1 Class  I Engineering  Change 

Proposed  engineering  changes  shall  be  classified  as  Class  I by  SBRC  when- 
ever one  or  more  of  the  following  is  affected: 

a)  Increase  in  Costs  and/or  Delay  in  Scliedules 

b)  USAECOM  Specifications,  C2a2302-0101 lOlOA-1  and  C2a2302-0101 1020A-1 

c)  USAECOM  Drawings  SM-D-770349,  SM-A-6A9902,  and  SM-D-649232 

5. 2 Class  IT  Engineering  Changes 

Engineering  changes  not  classified  as  Class  I in  accordance  with  Class  1 
criteria  shall  be  classified  as  Class  II  engineering  changes. 
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5. 3 Class  I Clianno  Procedure 

Proposals  for  cliangcs  class!  Cit'd  as  Class  1 by  SbKC  sliall  be  processed 
in  accordance  witli  ostablislied  S15RC  oiip,i  nei?r  i n>;  data  control  procecUires 
and  sball  be  siil>mltted  to  PUKC  aloiij;  with  estimated  cost  and  schedule 
data  for  further  evaluation  and  disposition.  After  tliis  evaluation,  I'UEC 
shall  direct  one  of  the  following  courses  of  action: 

a)  Continued  processing  of  the  change  as  a Class  1 cliange  and  coor- 
dination of  ECP  preparation  witii  SI'.RC:  Incorporation  of  Clr-.s  1 
changes  sliall  be  held  in  abeyance  by  S15RC  pending  approval  of  the 
ECP  by  PBEC  and  authorization  of  funding  and  scliedule  adjustments. 

b)  Reclassification  and  approval  of  tlie  change  for  processing  and 
incorporation  as  a Class  II  change. 

c)  Rejection  of  the  change. 


d)  Modification  of  the  proposed  change  to  accomplish  approval. 

Unless  otherwise  directed  by  PBEC  within  15  calendar  days  after  sub- 
mittal of  a Class  I change,  SBRC  will  assume  the  change  to  be  acceptable 
as  a Class  I change  and  will  initiate  further  ECP  processing  action. 

5.4  Class  II  Change  Procedure 


TT  Kr- 

X i.  ^ 1 1 u 1 oticAxi.  1.  vj  wt;  o o u 

engineering  data  control  procedures 
Class  II  engineering  changes  shall 
Project  Manager. 


i.11  I.  uuilwc:  wxuli  cdLuuxX^ticu  ourvO 

. Processing  and  incorporation  of 
be  the  responsibility  of  the  SBRC 


PBEC  shall  be  advised  of  all  Class  II  changes  by  copy  of  the 
Change  Notice.  Copies  of  the  revised  drawings  shall  also  be 
PBEC  in  accordance  with  CDRL  items  A017  and  A018. 


SBRC  Engineering 
submitted  to 


6.  CONFIGURATION  ACCOUNTABILITY 


6 . 1 Assembly  Configuration  List  (ACT..) 

SBRC  shall  prepare  and  maintain  a Detector  Assembly  Configuration  List 
(ACL)  and  a Cryostat  ACL.  The  ACL  is  an  indentured  drawing  list  that 
includes  drawing  revision  letters  to  reflect  the  current  status  of  re- 
leased drawings.  ACL's  sliall  be  prepared  in  accordance  with  established 
SBRC  procedures. 
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6 . 2 Asscmhlv  History  RocortI  Slioots  (AUKS) 

For  each  manufactured  unit,  SBKC  sliall  prepare  a Manufacturing;  I’lanninp, 

Slieet  whicli  consists  of  a list  of*  material  (part  numlu-rs  with  revision 
status),  a list  of  operations  with  operation  numhers,  responsible  de- 
partment and  a brief  description  of  each  operation.  Inspection  operations 
are  included.  F.ach  operation  is  controlled  l)y  a Manufacliirinj;  or  Inspection 
Procedure.  Tlie  reverse  side  of  the  Manufacturing  Planning  Sheet  is  tlie 
Assembly  History  Record  Sheet.  llach  operation  is  entered  on  tlie  AHRS  when 
performed  and  signed  by  the  operator  or  inspector  as  appropriate.  An  an- 
alogous record  is  maintained  by  Receiving  Inspection. 

Each  Inspection  operation  is  controlled  by  a procedure  describing  (as 
appropriate)  the  part  numbers  witli  revision  status,  wiiicli  parameters 
are  to  be  measured  and  what  tlie  acceptalile  parameter  values  must  be. 

These  records  will  be  preserved  at  SURC  for  a period  of  not  less  than 
two  years. 

6.3  Audit 


A Functional  Configuration  Audit  (FCA)  and/or  a Pliysical  Configuration 
Audit  (PCA)  is  a comparison  of  the  ACL  and  AHRS  data  packages  discussed 
above.  SBRC  will  assist  PBEC  in  conducting  these  audits  of  the  APE 
models.  Five  working  days  notice  is  required. 
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APPLICABLE  CODE  7 QUALITY  TASKS  SUMMARY 
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QUALITY 
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QUAIJTY  CODK  IJ’VKl,  SHKC  7/SYS  - Hii)’,lu's  I’KH/SYS 

RKLATKl)  TO  I'llASi:  01'  OESICN  ni-.V!- LOPMl'.N'l'  AND  AI’I’LICABLi;  QUALITY’  SYSTEM 
IN  ACOORlhYNCE  WITH  QUAl.lTY  ASSURANCi;  TRACT  I Cl',  1.7 


Production  Model  - (MTI.-STD-280.\) 

An  item  in  its  final  form  of  final  production  desip.n  made  by  production  tools, 
jifis,  fi.xtures  and  methods.  It  employs  standard  parts  (or  nonstandard  parts 
approved  by  tlie  agency  concerned). 

Quality  Code  I.evel  7/SYS  complies  with  ASPR  lA-lOi.'j  and  MIL- 1 -45208 . 

Applicable  Quality  Tasks  (as  established  by  SBRC  Quality  Assurance  Practices) 

Documented  quality  system  and  organization. 

Test  equipment  calibration  to  MIL-C-4SC62. 

Procurement  document  screening  for  quality  requirements. 

Final  acceptance  and  shipping  inspection. 

Internal  audits  of  quality  system. 

Supplier  evaluation/control  based  on  quality  history. 

Process  controls  to  applicable  specifications. 

Liaison  with  customer  Quality  Assurance. 

Control /protection  of  customer  fumi.shcd  property. 

Quality  program  planning  (requirements  summary). 

Receiving  inspection  and  test. 

Maintenance  of  inspection  and  test  records. 

Identification  of  inspection  status  for  work  in  process. 

Obtain  custo-ier  quality  acceptance  as  required. 

Assure  applicable  data  used  for  fabrication/inspection/test. 

Assure  that  standard  parts,  or  nonstandard  parts  approved  by  tlie  agency  concerned 
are  employed  (final  advanced  development  and  later  models  only). 

Prepare  inspect/test  instructions  and  accept/rej ect  criteria. 

Fabrication,  assembly,  test  and  inspection  to  released  engineering  data. 

Material  and  process  control.  Utilize  control  procedures  if  process  inspection  is 
required. 

Control  of  nonconforming  supplies  by  MRB. 

Submit  sampling  plans  not  specified  by  contract  for  customer  approval. 

For  NIIB  5300.4  (IC)  add ; 

Control  of  production  tooling  used  as  media  of  inspection. 

Training  and  certification. 

Configuration  verlf ication. 

Screening  of  manufacturing  work  Instruction. 
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[ SBRC  j MANUFACTURING  INDENTURED  PARTS  LIST 


HIM  I >'AMI  N>  MMI  H I f,|. 


46935 

46935-401_ 

_46935t40,0 

No.  7713 


46946-400 

46946 


No.  7031 


47015-99 

Class,  Typo  7052,  18  itmi 
+ . 3 mm  0.1).  , Std.  Wal  1 

FlangOj  Stem 

E-lange,  Sloni 

FlangCj  Rtom 

Paint,  Silver,  Conductive 

(E.  I . Dupont  _pei^iiaour.s 

4 Co. , Inc. ) 


Filter  Holder 


Filter  Holder 


MIPl.  46951 


iNiiMiv  ittritlon 

I iMK  Factor 


in  Buy  2.5 


13  5 


Varnish  (General  Electric 
Co.,  Code  Ident.  08800) 


Detector 


Substrate,  Detector 

XCry^s^ al  Quartz,  .375  + 
.002  Dia. , .006  + .004- 
.001  Thick,  Main  Surfaces 
cut  perpend icul ar  within ^ 

+ 5 Degrees  to  Z axis, ] 

free  of  seed  interface^^ 
crystal  Twinning  or  other 
physical  irregularities) 


ea 

Buy 

Wire,  Gold, 

.002  Dia. , 

99.992  Pure, 

0.52  to 

1.52  Elongation 

[SBRC  j MANUFACrURIMG  INDENTURED  PARTS  IIST 


l|»M  I I* AMI 


47015-98 


MIl'L  4(i951 


SciliHtr.i tc,_  lUin'cr  _ 1 0.1  M.ik 

Covor  Class,  .030  Thick  .2^  in  Buy 
(Corning  Glass  works, 

Coclo  Idcnt  14674)  


Varnlsji  (General  Elect . 

Co.,  Code  Ident.  No.  0880 

No.  3 3_  Solde^,  ^ndalloy 

45440  2 Flask,  Adapter 

1332__  2 Barrier  Coating  (Dow 

Corning) 

No.  92-019  2 Primer  (Dow  Corning)  


2 Epoxy  Resin  (Shell  Chom .1 oz  Buy 

Co . ) 


2 Polyamide  Resin, 

Versamlde  (Gen  Mills) 


2 Colloidal  Silica,  Cah-0^  A/R 
Sll^  (Cabot_Corp  Boston)  _ 


72-0005 


72-00025 


No.  lOl-ClO 


2 Adhesive ,_ Conduct Ivc  _ A/R 
(Technical  Wire  Products)  _ 

2 Paint,  Conductive  A/R 

(Technical  Wire  Products) 


2 Black  Air  Dry  Enamel 
(3M  Co.) 
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Otil  t»MI  Nl  N 

(U)i  Ml  \ 

MI1‘L 

1 

• t . I ( AM  *.1  Ki-  I « 


f<K  I 


f.‘)  7/. 


CrvoKl.it  KiioiinT 


Ki'laliu'f  Sjii  iiij;  _ 


t rl  t Ion 
K.jc  tor 


Huy  1.15 


iliiiv  1 . HO 


S Solder,  Sn6 i WS 

per  l)Q-S-571,  015  Dia  A/R  Iti  Hiiy 


73  A8893-  AOO 

7 A 8893-A60 


7(1 


77  45-'.58 

1)2-093 

79  45^i39-A60 

A 5-'.  30-400 


5 Solder,  Sn9(i  WS  per 
OQ-Sj-^72,  .032  Dla 

05  Klux,  Kester  t'‘817 

5 Adapter  Cap  Assy 

6 Adapter  Cap  Assy, 

Brazed 

I 

7 Adapter 
Cap, Adapter 

7 Nipple 


Pin,  Dowel  (PIC  Design  1 

lorp.  , Code  Ident  /'OOlAl) 
Filter  Sub-Assembly, 

Brazed 

Filter  Assy,  Assembled 

Tube,  Inlet  1 

8 Tubing,  Type  304  cres 
Per  Mll-T-8504,  .0220 

0.1).  X 

..012gJ:.888S  i.D. A/R 


A/R  lb  Huy 
A/R  az  Buy 


1 

1 

' 1 

1 

f 

i_ 

j 

h' 

1 

] 

i 

j 

r ' 

- 

” ! 

- --  ^ 

1 

1 

1 

J 

1 

U- 

i 

j 

1 ea  !i.iy  j 1.20 
1 ea  Buy  1 . 20 


Buy  1.20 


iuy  1.20 


I 
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Added  Section  A. 3,  Cryogenic 
Residual  Tank  and  Dryer. 
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j Section  1 

' DESCRIPTION 

^ 1.1  GENERAL 


'J‘lu>  Speci.:iJ  Acceptance  Inspi'ction  l’ciuii>nn>nl  (SAIE)  Test  .Set,  .Si.ivC 
i^art  No,  (P/N)  i?.9-ll  I,  is  a .special  infrari-cl  and  cryopc'iiic  .station.  The  in- 
frared jiortion  of  tlu-  station  is  desij’iied  to  automatically  measure  bias  cur- 
rent, dc  bias  voltage,  and  the  rms  value  of  signal  and  noise  voltagi'  of  the 
Dragon  Detector  A.ssenihly  .SAl  - D - 77  034 'h  Ihe  cryostat  portion  of  the  station 
is  designed  to  provide  a source  of  high  jjressure,  regulated  Freon-14  gas  to 
operate  the  Dr^lgon  demand  flow  cryostat  SKI  - D - 6493  52 . The  station  is  com- 
prised of  various  pieces  of  htirdware  as  shown  in  i’igure  1 -1  and  in  the  block 
diagram  in  Figure  1-2,  and  as  listed  in  Table  1-1. 

The  blackbody  assembly  contains  two  infrared  sources,  variable-  and 
fixed-speed  modulators,  apertures,  and  shuttering  mechanism,  infrareii  sig- 
nals incident  on  the  detector  array  are  transferred  to  an  exti'rnal  mechanit  al 
crossbar  assembly  for  channel  selection.  Signals  from  the  crossliar  output 
are  sent  to  a preamplifier  located  within  the  assembly  housing.  The  pre- 
amplifier output  is  connected  to  an  electrical  bandpass  filter.  The  bandpass 
filter  output  is  connected  to  a digital  voltmetc'r  (DVAl ).  1 lie  ItVAl  reads  posi- 

tive or  negative  dc  voltage,  and  true  rms  ac  measurements.  This  instrument 
also  performs  as  an  A/D  converter  for  the  recording  of  digital  information. 
Signals  from  either  the  preamplifier  output  or  the  bandpass  filter  output  may 
be  viewed  on  an  oscilloscope  if  desired. 

The  SAIE  Test  Set  instrumentation  rack  contains  a rack  power  panel, 
an  oscilloscope,  DVM/TRUE  rms  voltmeter,  scanner  control,  bandpass  filter, 
bias  power  suiiply,  secjuencer,  se r iali ^.e r , jirinter,  tapi'  jiunch,  wave  ana- 
lyzer, blackbody  temperature  controller,  pen  recoriler,  and  gas  jianel. 

Refer  to  Table  1 -2,  SAIE  Ti'.st  Set  Fhiuipment,  and  Table  1 -3,  Test  Set  I’a- 
ramelers.  The  serializer  is  a parallel-to  - .serial  converter  whiih  acci'pts 
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i'  1 --L. 

Spt'fial  Ai  ii“|)tanci'  Inspi'ction  Ec|uipnu-nt 

(.SAIK)  1 

^YOSJAljry 

1.  FRCON  GAS  SUnPlY 

2.  COMPRESSOR 

3.  GAS  SUPPLY  PANEL 

4.  AVERAGE  FLOW  METER 

5.  FLOW  RATE  METER  CONTROLLER 

6.  PEN  RECORDER  (EVENT) 

7.  POWER  SUPPLY  AND  HIGH  PRESSURE 
GAS  CONTROLLER 

DETECTOR  TEST 

1. 

BLACKBODY  ASSEMBLY 

INFRARED  SOURCES  (500^K)  (2) 

CHOPPER  ASSEMBLIES  (1  FIXED-SPEED,  1 VARIABLE- 
SPEED  MOTOR  AND  CONTROL) 

COLLIMATING  OPTICS 

MIRROR 

APERTURE  WHEEL 

SHUTTER 

SPOl  SCAN  OPTICS 

2. 

BLACKBODY  TEMPERATURE  CONTROLS  (2) 

3. 

DETECTOR  AND  CRYOSTAT  UNDER  TEST 

4. 

5. 

MECHAF^ICAl.  CROSSBAR  AND  MULTIPLE  DETECTOR 
PREAMPLIFIER 

SELECTOR 

6. 

BANDPASS  FILTER 

7. 

OSCILLOSCOPE 

8. 

WAVE  ANALYZER 

9. 

PEN  RECORDER 

10. 

DIGITAL,  VOLTMETER 

11. 

SCANNER/SERIALIZER 

12. 

PRINTER 

13. 

PAPER  TAPE  PUNCH 

14. 

PROGRAM  CONTROL  (SEQUENCER) 

I - 5 
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RIA(  Kt'ODV  IIMl’l  KAIURI  (IIXII)  Sf’l  I U ( HUl’fM  R' 

BIAI  KRUON  II  VJ’iRATURf  (VARIAlill  SIM t D ( HOl'I'l  R i 

BIACKBonv  Al’iRlUKf 

DISIAMM  10  APIRUIRL  I ROM  lABlf.  RIMO 

CHOf'RfR  iRIK'H!  OlAMtlfR 

MUMBIR  or  urni  M!XLD-Srr.LO  CHOPR'lRI 

NUMlUR  01  irilH  (VARIABII-SPtfD  CHOPPtRi 

OHOPPIXG  fRiOUIUCY  (flXED-SPLLD  CHOPPF.Ri 

CHOPPirjG  FPEOUFMCY  (VARIABLF-SPFFD  CHOPPER' 

L'OIIIVAIFM  NOISF  BANDWIDTH  (FIXFD-SPEFD  CHOPPER' 

EQUIVALENT  NOISE  BANDWIDTH  (VARIABLE-SPEED  CHOPPFRi 

CROSSBAR  lOAD 

GAIN:  SIGNAL 

MA  I C C 

. C'  I 

CRVOSIAT  PRESSURES 


ADJIISIABII  . INII  lAllY  SI  I 10  S(iil''K 

ADJUSlABli  . INIIIAIIV  SI  I 10  MkF'n 

(FOOT,  0.  ?00,  0,300.  0 4(X1  INCH 

11,  S3  INCHlS 

W.O  INCHI  S 

17 

300 

SIO  11/ 

0 10  I'S  kHz 

SO  H;  (BANDPASS  f ILTLR) 

7 H7,  100  H/,  AND  1 kHz  (WAVE  ANAIYZER' 

1 MEGOHM  OR  100  KLJ 

10,  100,  1000,  AND  10,000 

ill,  iiAJ,  luuu.  ni<L/  lu,  auu 

3000,  PSOfF  AND  800  PSIA  'ADJUSIABIE' 


the  ITDC  inf iiri-tiation  froir.  thi-  DVM,  and  prcsc-nt.s  it  in  forir,  lu  a dig- 

ital tiaia  jirinter  and  tape  punch.  The  serialize'!-  also  features  a manual  data 
entry  cajjabilily.  The  scanner  inte-rfaces  viith  the  n-iechanie.  a 1 cru.ssbars 
brinpine  e-ach  channel  "on  line"  sequentially.  Channel  scan  limits  are  i-stab- 
lished  by  manually  selecting  the  first  and  last  points  on  the  freznt  panr-l 
swilclies.  The  heart  of  the  .S.'VIE  Test  .Set  is  a seiiuencer  for  program  initia- 
tion and  control  of  parameter  selection.  Eurovision  is  iv-ade  fejr  automatic 
sequencing  of  the  desired  program  or  manually  se-lecling  each  parameter. 

Delete  .su’Etche.s  allezw  elesired  paramelej-.s  to  be  excluded  from  tlic  auto- 
matic program  secjuenc.ing.  Each  clianni'l  ))aran\eti'r  can  Ize  recorded  with 
eithi-r  [lositive  cj  r negative  polarity  biases  ap[)lic'd.  JData  recezrded  for  eaeli 
run  may  Ije-  presented  on  a tape  punch  for  analysis  and  limit  proecssing  from 
an  external  i:omi)uter  system. 
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I . COM  1>0N1;N  I DKSCKIl’  l ION 

1.^..  I lU.uJvUwiil 

Motinli'd  hi'iicalh  tlii-  di'li'i  tor  Ifsl  lixluri'  .ii'i’  t'An  hlai  smirii-s 

pri'scl  111  'lOli  1\  with  fixed  and  va  ri  a hi  e - s | "■ed  ihi)ji|)iM-  a s ei  n h 1 i i ■ . Ihe 
fixed  - speed  ehiip()ei-  disc  is  driven  by  a s\ ne  h i' . , ni  m s ac  mul.ir  1 1 1 r fixed  1 re - 
qiieiuy  H'  ami  re,spe,nsi\ity  ii  lea  su  r en  le  nt  s . I he  \<iri<d)le  speed  ehop,  m'  d.isi.' 
is  driven  by  a .-■.e  r vn  eont  rol  led  d i.-  inutor  for  ^■aryinp.  the  i hopper  rotation 
s))eed  o\er  the  required  freijueneies  Vihiut  | .e  rf  o ri  1 1 i np  tinie  eonstant  iiieasui'e- 
meiits.  Colliinatinp  optics  are  irsed  durinp  the  lime  constant  nteasu  reiiient  s 
to  increase  the  irradiance  level  due  to  detector  bandpass  rolloff.  Ctiitieal 
scdcction  of  the  two  blackbody  systems  is  accomplished  froir.  the  front  panel 
(r'ipuri.'  1-3)  b-^  positioning  a mirror  in  tlie  ojititnal  path  for  variable- speeci 
clioppi.'r  measurenients  and  mechanically  removinp  the  mirror  for  measurinp 
fixed-speed  chopper  measurements.  '1  he  niechanical  mirror  assembly  is 
designed  ti.)  eliminate  any  spectral  crosstalk  from  the  unused  blackbo(i\  .si  uin-e. 
fneluderi  ;n  the  blackuody  h.ousing  are  a .sliulier  assembly  to  oiock  i.rratncini 
energy  v.hen  making  narrow-band  noise  measu  reme  nts,  and  four  apert\;res, 
selectable  from  the  front  panel  (figure  1-3),  for  establishing  tlie  desii'e.; 
radiant  power  incident  on  the  detector  tirray  surfaci,  for  D-'b  in  sponsivily, 
and  time  constant  measurements.  Wlien  measuring  adjacent  detecti,ir  cm  .:s- 
tallt,  spot  scan  0])tics  is  used  to  focus  all  thi.'  radiant  ))ower  incident  on  one 
desired  delei  tor  while  obsi'rving  the  adjacent  deP  ctors. 

].  Z.  ti  Iflackliody  Temperature-  Contm.)! 

Each  blackbody  source  has  its  own  tc-mperature  control  consisting  of 
a healing  element  and  core,  a iilatinum  resistance  sensor,  and  a solid-state 
controller.  The  controlk'r  sensms  the  change  in  blackbody  timiperature  as  a 
change  in  sensor  resistance.  The  sensor  is  jilaced  in  one'  leg  i.)f  ,i  bridge 
circuit  with  reference  jiotenliomeli’ rs.  'I'he  bridge  is  powered  from  an  astalile 
multivibrator  and  provides  a tmmparison  Ijetween  tlu-  multiviliralor  freipiemy 
and  the  change  in  sensor  resistance.  A jihase  conqiarator  senses  the  briflge 
lead  or  lag  to  the  refc’ rerue  frequency,  anri  eontmils  the  beating  element 
power.  'J'empe  ralure  control  is  belter  than  t *1  K. 
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1.<J.  3 Sc  iuiiu'  r / Si’  ri.i  li  x.<-  r / 'I  ) ‘rinli-  r 

A Moniloi"  Labs  '•■UUI  Sianiu- r / 1 t-  is-.b,ir  ti  n ! i i‘ 
sianiiinj;  ) 00  pj-i-ainplil  i i- r Dvitpiit  1 vb.iii,’ 

clcU' miiiiril  by  Ihf  l-IUSl  1’1.)1N1  aiid  l.ASi  !’(.'IN1  ■ * ' ■ 

Engapini;  the  si  anni-r  S'l  A1\  I jilai  . -av  b t(.  . i ■ i 

cjiifiitial  ly  vinlil  llic  LAST  {’(,')IN"1  has  !>i  i a i-.  t.  p ; i i 

I'ral  pvii'jjosi-  pa  ralh-1 -to  - Sr  r ial  lopvariii-  v.bu!i  a>  ' 
charartrrs  in  parallrl  and  srriali/a's  tli.'i.  l-'r  t'l.  ja,  . > 

controls  includi.'  thninbwhrrl  swiU  hr  s lor  ;t  aii..al  . n' i i ■ 

mation.  i hr  papi'r  ta[)('  printer  is  iisr<.'  lo  pi  it-.i 

printer.  Ihki'  the  paper  ]junch,  pi’intinp  sp.  < i!  i!.  ;..  n.:  • 1 

tlie  prinl('r  and  can  vary  from  1 lo  ii  liiir.s  per  sio  uvl  ' i m • 
yjlished  by  tlie  18-coliimn  keys  slrikitip  pressvirf  m i .,!  . 
lowing  is  the  Printer  Recording  Pormal. 


Column;  1 2. 

L L 
3- 


3 

L 

3’ 


Pi  inlr 


I i\  ei  l u 1 1 1 


v>  ■ O at 
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P 

X,XXXX 

/. 


M.tnua)  Pal, I rer  or'*  rd  uiiK  when 
Mi)l'.’  i.s  d\')>rr  s .si-ii 
tihanni'l  (KUi  to  ll't’i 
Haw  Data  Moib' 

1  = Cu  r rent 
I = Voltage 

3 - Noi.sr 

4 = Signal 

DVM  Pune t ion  Code 

0 = dc  volt:! 

1 = a c ( a c 1 V o 1 1 s 
3 = ac (cle  ) v>dt  .s 
Polarity  i or  - 

DVM  Data  Digit.s  (10000  to  1 99'>d 
Rang!- 

1 - 1000  volts 

2 1 00  volts 

3 ; 10  volts 

4 = 1 000  mi  1 li  volt  s 

5 - I 00  mi  1 1 i vol  1 s 
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Front  Paiii'l  C'unl  rols  (So>-  I''igurc  I-l) 


('ontrol 


Fiimlion 


I'lKSr  FOIN'l 


Channel 

Soli’ftion 

C^inlrols 


LAST  POINT 


MON 


'I'lminliNvlii'i'ls  clctc  riiiiiii'  tlu-  lirst  ili.iiinrl  of 
llu-  scaniu-r  to  be  si.  aniii-d  when  ope  imI  i nc  in 
t))(‘  SlNtil^Ii,  ( ti)K'I  {( 'ont  i nuoiis  ),  or  MANl’Aly 
modi'  with  sinple  speed  seli'ileil. 

In  tile  Dual  Speeil  mode,  the  thumbwhi-els  de- 
termine tile  last  ehannel  of  the  lup.her  speed 
grou])  of  ehaniiels  which  begins  at  ch.innel  00. 

Thumbwheels  determine  the  last  channel  to  be 
scanned  when  operating  in  the  SlNGLl'i  or 
C'ON'l'  modi'  with  single  s|)ecd  selected. 

Jji  the  Dual  .S])eed  mode,  these  thumbwheels 
di'ti'rmine  the  last  channel  of  the  slower  sjieed 
group  of  channels  v.hich  begins  at  the  l-TRST 
POINT  channc'l  number  plus  1. 

Thumbwheels  that  determine  the  MC)N  (Moni- 
tor) channel  to  be  displayed  in  either  the  D.'\'l  A 
MON  or  MON  disjilay  modes. 


SINGLE 


Scan 
M od  e 
Controls 


c:oN'r=:= 


Places  till'  scanner  Ciintrol  in  the  .SINGLE 
scan  mode.  In  this  mode,  the  analog  i hannels 
seli'Cted,  first  point  to  last  point  and  not 
ski]i])ed  will  be  scanned  once  in  seijuence  ujion 
each  manual  .S  TAK'J  , External  .Start,  or  in- 
ternal time  pulse  start. 

In  the  Dual  .Speed  mode,  chaniii'l  00  to  first 
point  will  be  scanned  once  in  secjnence  upon 
each  manual  .STARl',  E.vternal  .Start,  or  in- 
ternal time  pulse  start.  Channel  first  point  *1 
to  last  jioint  will  be  scanned  once  in  sequence 
ujion  each  internal  time  puLe  start. 

Placi'S  the  scanner  control  in  the  CONT  si  .in 
mode.  In  this  mmie,  the  analog  channels  si'- 
Icoted  first  point  to  last  point  .and  not  skippi'd 
will  be  sc.inned  continuously  in  sequence  upon 
receijit  of  one  ST.\R  T,  Extei  nal  Stiirt,  or  in- 
ternal time  pulse  start. 


*Not  useil  for  the  .SAIE  Detector  Ti*st  .Set 
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Stan 
M odt 
Conlri>ls 


Manual 

Internal 

Control 

Disable 


Recording 

Enable 


Manual 

Eabel 

Control 

Auto 
T inie 
Start 

Manual 
Scan 
Sta  r t 
Control 


Master 

Reset 


’i'Not  used 


Front  Panel  C~onirols  (Continued  ) 


Control 

MANUAL 


REMOTE=:= 


RECORD 


MDE 


AUTO>'.= 


START 


I''unc  l ion 

Places  tile  sianner  control  in  the  MANUAL  st.ir. 
mode.  In  llii.s  modi',  the  first  jjoint  analog  chan- 
nel is  selected  and  digitized  upon  receipt  of  the 
first  start.  Subseijuent  start  commands  aiK'ame 
the  ^lnalog  channel  1 channel  for  each  start.  I'he 
scanner  will  continue  to  advance  as  in  the  CONI 
scan  mode  as  long  as  starts  continue. 

Disables  the  Internal  System  Controller  (LSC). 
This  frees  the  internal  data  and  command  bus  to 
be  used  by  external  control.  This  control  slaves 
the  9400  to  exti'rnal  control  only  as  jjrovided 
with  the  Computer  Injiut/Output  option  card  CTO. 


Enables  control  and  printout  on  the  Printer  (PRT) 
and  external  recording  devices  Telety))e  (TTO), 
Magnetic  Tape  (M'lO),  and  Paper  Tape  Punch 
(PTP)  if  they  are  powered  on,  whicli  are  controlled 
in  the  standard  control  program. 


Depressing  this  switch  causes  the  Label  switches 
to  b(^  recorded  on  all  active  recording,  devices. 


When  depressed,  it  enables  the  9400  to  start  a 
scan  on  each  cnitjiut  of  time  jniise  interval  ! 
setting. 


Depressing  tliis  switch  initiates  the  Analog  scan- 
ner in  all  its  modes  - SlNCiL<E,  CONT,  and 
MANUAl.. 


RESET  Provides  a master  reset  to  the  control  and  all 

interface  cards  to  clear  the  logic.  For  example, 
if  a scan  has  started  depressing,  ihi.s  .switch 
terminates  the  scan  and  restarts  the  control 


for  the  SAIE  I.R*leclor  Test  Set 
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F ront  I^a n ol  Control s (Con timu-d  ) 

Control  r'linction 

loj^ic  at  till'  lioj;inninn  of  tlic  control  proj.'ram.  If 
cii'])rosst‘d  with  KECOltl)  sclcctcil,  norni.il  end  of 
scan  ovitpiil  occurs  to  all  output  di-viics  iiovvorcd 
on. 


Masti'  r 
Reset 


Display 

Controls 


TIME- 


DATA 


MON  and 

DATA^!' 


Special 

Control 

Applications 


Printer 

Controls 


When  depressed,  the  Clock  time  will  be  displayed 
in  the  reailout  and  ujidaled  every  second,  't  he 
primary  purjiose  is  to  allow  settinjj  the  clock  by 
observing  the  digital  disjilay.  Secondary  ]iur[iose 
is  to  display  the  time  on  the-  readout  continuously 
during  all  operations  of  the  system.  DATA  and 
MON  must  not  be  depressed. 

When  depressed,  witli  TIME  and  MON  not  de- 
pressed, the  readout  will  display  the  analog  chan- 
nel number  and  the  digitized  reading  during  the 
scan  modes  of  SINGl/E,  CONT,  or  MANUAL. 

When  depressed,  with  TIME  and  DATA  not  de- 
pressed, the  readout  will  display  the  channel 
selected  by  the  KION  thuinbwheel  s when  the  sys- 
tem is  not  scanning  in  the  CONT  modi-.  The 
channel  selected  will  be  displayed  and  continuously 
updated. 

When  both  dejmessed,  the  readout  will  display  tlie 
channel  selected  by  the  thumbwheel  switches 
every  time  that  channel  is  scanned  in  either  tlie 
SINGLE  or  CONT  scan  modes.  The  readout  is 
updated  on  the  fly,  regardless  of  the  systi'rn  digi- 
tizer in  use  and  tlie  speed. 

Reserved  for  special  programs.  Not  active  in  tlie 
standard  program.  Consult  the  special  features 
described  in  your  special  system  program  manual 
if  applicable. 


PRINTER  Energizes  the  jjrinter.  If  the  RECORD  button  is 
I’OWER  not  depr  e s sed,  the  j^rinter  will  not  operate.  In 
systems  with  magnetic  ta])(!  outjiut  or  (■)ther 


♦ Not  used  for  the  .SAIE  Detector  Test  Set 
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Front  l*ani‘l  Controls  (Contiinu'd ) 


Cont  rol 


Fnni't  i on 


l^r into  r 

Controls  PAPER 

ADVANCE 


(output  roi.' ore!  i lip  dcvLcrs^  this  switrh  .illows  dis- 
ahlinp  tho  printer  u-hih*  other  di'v'itcs  are  reoordinp. 

Advances  the  jirinter  paper  for  loading  or  set  up 
pur|iost's  as  desireil. 


Clock 
Sotting 
C ontrol  s 


PWH  l'AIL=;= 

SET=;^ 

FAST=;= 

DAY« 

HOUlp:= 

MIN>:= 


W hen  d e pr  (' s sod,  this  control  i‘X  I i ngu  i s he  s thi' 
POWER  FAIE  lamji  and  nesets  the  recorded  jjower 
fail  flag  logic. 

When  doprossc-d,  the  clock  may  bo  set  to  the  cle- 
•sirofl  time  by  the  DAY,  HOUR,  MINUTE,  and 
FAST  controls. 

When  released,  the  time  will  start  updating.  To 
allow  synchronization  with  an  external  time  source, 
this  control  should  bo  released  exactly  with  the 
minute  setting. 

Controls  tin;  rate  at  which  the  DAY,  HCHJR,  or 
MIN  counters  of  the  clock  are  updati-d. 

Not  Depressed:  Rate  - ~1.  5 increments  per  .second 
Depressed:  Rate  = ~10  incri-ments  per  si'cond 

While  depressed  and  enabled  by  the  SET  switch, 
the  Days  portion  of  the  clock  will  U).iciat('. 

While,  depressed  and  enablc;d  by  the  SET  switch, 
the  Hours  counter  of  the  clock  is  ujjdated. 

While  depressed  and  cnabli'd  by  the  SEl  switcli, 
the  Minutes  counters  are  incremented. 


Manual 

Data 

Entry 


MDE 


The  switch  settings  of  the  I0-c.olunin  manual  data 
entry'  register  are  recorded  in  formal  when  the 
front  jianel  FIDE  switch  is  depressed. 


*Nol  u.scd  for  the  SAIE  Detector  Test  .Set 
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1. 2.  4 Crossbar  and  Mii[ti|ilc  Drtoctor  Sol '■■.lor 

'llu-  crossbar,  pari  of  a Monitor  l,abs  ‘MOO  Scanner  Systoiii  (]''ip.uri' 

1-5),  is  cleclr ically  c.onni'clrd  to  the  detector  inountinj^  fixtnri'  and  ;)reani;)li- 
fier.  Mach  detector  is  connected  to  a channel  of  the  1 00  y 1 uii-e  i rossbar 
which  is  controlled  froni  a ri-mote  scanner.  Exci'ption  to  the  abovt'  stali'iiient 
is  dnrinj;  pi-rforn^inj;  the  crosstalk  mi'as'iri-ment.  Dnrinp  this  mea  so  lao  i uiU, 
a frc>nl  j^anel  switch,  S2,  connects  one  of  three  predi-Lerniined  detector^;  (It), 

30,  and  45)  to  the  pr eaniijlifie r and  bias  circuitry.  I he  output  from  tlu‘  cross- 
bar is  coupled  to  a preiiniplifior  for  signal  and  in)ise  gain.  A load  switch  jiro- 
vides  Selection  of  cither  a 1 -meg  resistive  load  for  iJ  ' and  ri-sponsivit^ 
mcrisurements  or  a 100-K'.2  resistive  load  for  time  constant  mea  svi rc-ment  s . 

1.2.5  Prcamialifier 

The  preamplifier  is  a capacitively  coupled  voltage-mode  two-stage 
amplifier  with  selectable  gains  of  10,  100,  1000,  and  10,  000.  The  gain  re- 
quired for  the  signal  and  noise  voltage  modes  can  be  selected  from  one  of  the 
four  availabli-  se  LLi  ng  .s  locu  Leu  w i Lain  the  sequencer  pani^l.  Amiiiifier  uiaiHii  sig- 
nals are  sent  to  a 50-Hz  bandpass  filter  to  provide  narrow-band  noise  readings. 

1.2.6  Electrical  Mandpass  b’ilter 

An  active  electrical  bandpass  filter  having  a center  frecpiency  of 
510  Hz.  and  an  NEBW  of  50  Hz.  is  used  to  process  the  broadband  detector 
noise  signals.  The  filter  center  frequency  correspo?'if!s  to  thi-  required  chop- 
per frequency. 

1.2.7  C) sc  illoscoi^e  (Figure  1 -6  ) 

The  rack  mounted  Telequipment  .S54R  oscilloscope  has  a bandwidth 
froni  dc  to  10  MHz.,  sensitivity  of  10  mv/cm  to  50  v/cm,  and  a sweep  rang(> 
from  3 psec/cm  to  2 sec /cm. 

1.2.8  Digital  Voltmeter  (I'igure  1-6) 

The  Hewlett  Packard  3484  Digital  Voltmeter  makes  4 -digit  dc  and 
true  rms  voltage  mea su r ennmts,  with  uj)  to  50%  overrange  and  10".',,  under- 
range cajiability.  Full  scale  ranges  of  100  and  1 Ot'O  mv,  10,  1 t'O,  and  1000 
volts  may  be  siTected  manually,  automatically,  or  remotely.  Polarity 
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solfctLon  and  display  art*  aiitonuitLc.  'llu-  dcgri-i*  of  filu-rinp  dcsiri'd  may  also 
be  sfloc.ti'd  nianually  or  romotoly.  Tlu'  DVM  also  has  |)rov)sions  for  lU'D 
data  output,  l-<i--l-8  code. 

1.  2.  9 Papor  Tape  f^unch  (Figure  1-7) 

A Remex  KPS  1075  paper  tape  punch  is  used  to  record  data.  Punch- 
ing speed  depends  on  (he  fl(>\v  t)f  data  to  lht‘  juinc  h anci  can  vary  from  0 to  75 
rows  per  second.  The  tajte  is  fed  by  .i  ni  ne  - ])um  h - jun  tape-feed  mechanisnt 
that  o]5erates  independently  of  the  feed  );oles.  All  nine-punch  pins  are  sole- 
noid -operated. 

1.2.10  Wave  Analyzi^r  (Figure*  1-4) 

A Qvtantech  2449  wave  analyr-er  jirovides  frequency  measuremi-nt 
over  a range  of  10  liz  to  50  kHz  with  a selectable  bandwidth  of  7,  100,  t.)r 
1000  Hz.  The  frequency  and  meter  displays,  meter  analog,  sweep  analog, 
beat  frequency  o.scillator  (BFO),  and  restored  sigjiahs  are  all  availaljle  from 
the  fremt  panel. 

1.2.  11  Pen  Recorditr  (Figure  1 -6 ) 

A Brush  recordiT  (Mark  2(i0)  is  a six-channid  analog  recorder  used 
to  record  time  varying  analog  data.  Channel  functions  are:  channel  1 - wave 
analyzer  output;  channel  2 - temperature  sensor  1;  chaniu.d  3 - temperature 
sensor  2;  channel  4 - flow  rate  metei'  outi)ut;  channels  5 and  6 are  not  used. 
Four  event  markers,  two  on  margins  and  two  inte rchannel,  are  stainiard. 

The  marginal  event  rnarkt'rs  are  activated  by  pushbuttons  located  on  the  front 
panel.  A built-in  l-second  timer  operates  the  Ic-ft  interchannel  marki-r.  1 he 
right  interchannel  marker  must  be  opemited  from  an  external  source.  Fight 
chart  spi:eil.s  are  available:  1,  5,  125  min/sec  and  1,  5,  25,  1 25  mj-ii/min. 
Measurement  ranges  are  from  1 mv  per  chart  division  to  500  volts  dc  full 
scale  (50  chart  divisions). 

1.2.  12  Chopper  Control  (Figure  1-4) 

The  chojjpcr  control  unit  i^rovidt-s  power  to  the  constant  - speed  motor, 
power  and  speed  adjust  to  the  va  riable  - speed  controller,  and  selection  of 
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filhi'T  till'  1 i\ f(l  - |U' i'(l  shuttir  or  iho  vd  r i a bl  r - s piM'd  ^diutlcr.  Tbi'  v.t  r i a bl  i- • 

S|)rc(l  iho))|)iiif;  ( 1 1 u)(  In  la  t i on  ) f ro<jUi'm.y  is  (b’lo  rini  nod  Irom  Ibo  follow  inr 
t\)nmtla; 

(No.  of  t'hopnrr  I’dado  SI  i a ■;  I{M  i ■ t o r r;i>>'  Koaiiinsi 

Modulation  fri'uuoiu  v ' — — - , ' 

‘ ^ nt) 

whorr  No.  of  C lio[)|u-r  liladi'  Slots  lOfi 
1.2.  13  ifias  .Supply  (I'dauro  I --1  ) 

'Jill'  doti'ctor  bias  sujiply  is  a 6-d  igit  vollaao  si'li'i,'labli'  jioWiT  suppl\. 
Voltagi-  ranj^i'  is  b to  40  vdc  with  an  ova  r\’o]  tagu  liiiiitor  sot  to  Id  vcK  . 

1.2.  14  J^rograin  Control  Si'i.;uo no u r (Figtiro  1-6) 

Thu  sucjur-ncur  has  the  following  front  jianiT  program  controls:  nias 
select,  delete  switches,  mode  of  ojjieration,  p'rogram  reset,  lockout,  and 
READY  indicator.  A seven-position  MODE  switch  pro\-ides  thi-  follo'A'ing 
program  selection:  AUTO,  +1,  +E,  -I,  -E,  N (Noise),  and  SKi  (Signal  , In 

the  AUTO  mode:  current,  voltage,  noise,  and  signal  are  remotely  'prog  rar  .m.etl 
on  each  channel  scanned.  UEfjfki  J'l  switches,  labeled  J,  h.,  l\,  ant;  bKi,  are 

provided  for  deleting  a desired  parameter  while  in  tiie  AUTO  niotie.  11^ 
positioning  the  mode  switch  to  any  one  of  the  remaining  six  oTodes,  a manual 
prtigram  is  a\ailable.  Tlte  RE.SET  sv\-itch  allo'.vs  tlte  jirogram  to  In  termi- 
nated during  a scan  cycle.  The  LOCKOU  T switch,  Stg  is  ]irovided  to  ])re\!  nt 
accidental  program  start.  A three-position  Mias  switch  (-liIAS,  NttllMAL, 
and  +HIAS)  provides  botli  polarities  of  bias  to  each  channel.  -BIAS  jirovides 
only  negative  bias  ]irogramniing  per  channel.  NORMAL,  provides  both  nega- 
tive and  jiositivo  bias  jjrog  rantming  per  channel.  I-BIAS  iirovides  only  po'ii- 
tive  bias  programming  per  channt'l.  Located  within  the  pullout  ravk  sei|uencer 
I arc  the  preamplifier  gain  switches  for  sigiuil  and  noise  measurements,  and 

the  digital  voltmeter  range  switchms  for  1,  E,  N,  and  S raw  data  measurements. 
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1 . Z.  If)  C'on.siUf  (’onm-i  tions 

'llii-  fill  low  iii(i  is  a list  of  the  oonsoli-  fitml  p.iiii-l  connoof  ions  and 
tlu-ir  functions: 

JZ5  l-'ILTKIl  Oil']' 

JZf.  PRKAMPOUf 

.127  WAVP  ANALYZKR  INIAIT 

J28  ANALOG  INPU'l 

PUMP  VALVE  GAS  SAFETY  VALVE 

GAS  OUTLET  GAS  CONNECTION  TO 

CRYOSTAT 

Elll  UNJ -POINT  GROUND 

J 1 1 8 CHANNEL  000  I'OR 

TEST  PURPOSES 
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1.  < SlU.tUMNt-'l':  Ol’  Ol’IvKA  I ION 


HcIdi'i'  is^;ulnl',  .i  SIAU  I loimii.iml  In  llu-  :.i  .miic- r,  ihc  o | m c.i  1 1 1 1'  iiui‘1 
ptniition  llu'  ri‘*|uiriil  f.iin  I'niilrnl  1 1 l\i' In  ulil.iii\  llu-  di'-nri’il  I'lMjMMin 

.iml  .' ;.|  .il)l  1 '.h  llu-  ilr-.iml  I'lKSI  .iiul  l.A.SI  ^u  .m  |u)inl--.  W hi-u  th.-  KllAlO 
1 1 1'.l'l  1 1'  1 u |- 1-  1 u ) is  1 1 lu  n u n.i  I I'll , llu-  sy  1 1 - n i i I'l-.u  I x.  In  I .i  r I .i  s >.  .m  i \ x 1 1 - . 

As  llu-  -n  .tiiiu-r  -.t.irt  hulli'n  i |)vi-;lii-il,  llu-  -n  .miu-r  is'-ui--;  .t  ( Insuiu-  i i-mpli-lt- 
pul-.i-  In  llu-  I nUlrnl  Ullil  pSi-ipu-IU  i- 1'  ).  I 'n  pi  - lU  I i lU,-.  ntl  llu-  sili-i  Inil  prni-r.llll, 
ii.' i-i;  I 1 1 , ti  tmu-s  .1  i-i-  i-.st.ibli  .-ilu-ii  lor  llu-  p.i  r.mu-1  n r -.  In  ho  nu-.i -u  mil . A 1 
i.-i  niul  lor  ill-  lurri-iil  .mil  \ nll.i);i-  nu-.i -u  miui-nt 1 si-inuils  I n r Nni-u- 
iiu-.i-Ui  mioi-nt -1.  ,nul  si-ioiuls  Inr  .'■'lij-pui  1 nu-.isu  n-uu-nl -u  At  llu-  si. ill  nt  llu- 
m t i-p  r .1 1 i nil  liiiii-s,  .1  I'N'M  l-.NAl'xlil!  I ri  ('.i-.i' >'  > i-  muti-il  In  llu-  l'\  M \i.i  llu- 
s 1- r ui  1 1 . 1- r . I'lirin;-  lliis  liiiu-,  luiulinn,  lilli-r,  .iiii!  r.iui-i-  i nt  n ri  i i,i  1 1 nn  .im  .tl-.n 
si-nt  In  llu-  n\'M.  .-Xl  llu-  i-iiil  nl  llu-  IHM  il  i i-,  i t i •' i ui'.  linu-.  .i  I’riiil  ( 'niiiiiui  mi 
IS  ^1- 111- I'.i  I i-il . I 111-  I’rinl  (.  ni  1 11 1 ui  111  I is  rmili-il  In  llu-  .-u- ri  ,i  1 i ;•  i- r wlu-ri-  it  lu- 
iniiii-s  "s  I- r i i i 1- r sl.irl.  " ll.ivin;’,  r i- n i- i vml  .i  Sl.irl  sijpi.il,  llu-  -.i-ruili.i-r 
syiulirniii/i-M  llu-  Sl.irl  : I'.n.il  \\il!i  .in  Inli-rn.il  (.'Inik  .mil  s'.n-.-i-s  all  in.  . ir. . ny, 
(l.il.i  iiuluilinp  llu-  l-'irsl  I'niiil  i nl  n rin.i  I i nn,  vnl  1 ii  u- 1 1- r li.il.i,  .im!  iluiniu-l  ii.r..i, 

\\  lii-n  lliis  si-ilixin  is  x-nnipli-li-,  llu-  si- r i ,i  1 1 ; i- r issui-s  .i  ,Sl  n r.i  j-.n  I niuplnli-  sir. 
lull  \\  I ii-  n i I li  .1  s r i - 1'  1 ■ i V i - 1 1 a .Si- n lu  - r -\i  I \ .i  n . i - i nu  ii  1 1 .i  ml  I r ni  ii  llu-  i n n I r n 1 u n i l . 

.‘\l  lliis  iiinnu-nl  nl  liiiu-,  l\vn  j'.tr.illi-l  iipn  r.i  I i nil  s iu-j.in  In  l.ikn  pl.ui-.  ^\llI!^- 
llu-  sv.iniu-r  .iilv.iiui-s  In  llu-  iu-.';l  ili.iiiiii-l  .mil  .-uib-u-ipii-nl  ly  ii.siu  -;  .iiinllu-r 
t’lnsiii-i-  (‘niiipli-Ii'  piil-u-,  llu-  si- ri.i  li  .M- r is  i.iiisinj.-,  il.il.i  In  lu-  ri-innli-il  !>v  'lu- 
tapi-  puiu  li  .mil  llu-  printi-r.  II  llu-  ri-inrilinr.  nl  .ill  il.il.i  i iniiiplnu-  prinr  in 
thf  vnllnu-li-r  r nnipli-linp,  .i  nu-.i  su  ri-nu-iil . llu-  I’rinl  I'nimiumil  siniplv  i.iii-u--. 
llu-  Si- ri.il  i /.I- r In  sl.irl  .upiiu.  If,  hnwi-Vi-r,  llu-  r i-i  n nl  i n;-,  npi-r.ilinii  is  -,liM  in 
pruii-ss  wlii-n  tlir  I’rinl  C nnii  i i.iml  is  pivi-n,  llu-  sn  r i.i  1 1 . i- r will  sinn-  llu-  I'rinl 
C'nimiuiiiil.  \\  lii-n  llu-  ri’ r o I'll  i 11);  pruii-ss  is  inmpli-l  ml , llu-  slni-ml  I’rinl  l.  nm 
maiiil  will  lu-  nlili/.ml  in  syni-hmnir.il  inn  willi  llu-  si- ri.il  i m r i Im  U .iml  .i  slni-,i)-,i- 
cniupli-l  1-  si).-,n.il  will  lu-  issiu-il  In  .iilv.iiu  i-  llu-  -.i  .miu-r.  1 lu-  .il'n\-i-  prni  ns-; 
i"  nn  1 i nil  n s vinlil  .illi-r  llu-  l.isl  i li.miu-l  li.is  lu-nn  rni  n ril  ml . .-\n  1-  Ol,  npi-r.ilinii 

is  insi-rli-il  .ilti-r  n.u'li  ri-i-ni-ilml  i h.iniu-1  nl  il.il.i  by  is-iiin);  .i  sn  ria  1 1 /.n  r l,.i-.l 
I’ninI  si|’,ii.il. 
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1.4  GA.S  I’ANEL  (CKYOSTAT  'I  KS  l INC. ) 

1.4.  1 Thi-  Civis  PaiH'l  (Figiir.'  1-5)  is;  iisi'd  to  provide  a smirc.'  of  high-pi-os- 
.siiro  Froon-14  lo  oporalo  Iho  Dragt.n  doiuand  flow  cryostat.  'I'ho  Freon-  I I 
gas  is  su)i])liod  to  the  systor.1  by  a j.ressuri/.od  bt.ttlo  (iOtlO  ])si)  U.catcd  at 
the-  roar  right-hand  side  t)f  th.'  Dragon  Sid  Console.  'I'his  bottle  feed.s 

the  AMINCt..  Compressor  uhich  furllter  pi'o .s .sii r ize .s  the  ga.s  to  about  tdH'h  j.si 
before  introducing  the  ga.s  into  the  C.as  Dane!  for  regulation.  The  .-VMINt'O 
Coinjiressor  i.s  loi;ated  on  the  right-hand  side,  outboard  of  the  Diutgi.n  lest 
Set  Console.  The  Gas  Panel  provides  three  basic  funetioiis;  1)  automatic 
control  of  tlic  /XFllNCO  Compiessor  to  regulate  the  injjut  gas  jjressuj'e  from 
4000  to  6000  psi;  Z)  filtration  and  drying  of  the  jjr  e s su  r i x.ed  gas;  anil  3)  pres- 
■sure  regulation  of  tlie  ga.s  for  cryostat  ojieration. 

The  Gas  Panel  consists  of  a compressor  jjsi  gauge  with  adjustable 
electrical  limit  settings;  two  circle  seal  relief  \’alves  and  one  j'VMINCO 
blowout  valve  for  safety;  an  input  pressure  rc-gulator;  check  valv'e;  residua] 
tank  and  dryer;  output  pressure  regulator;  solenoid  valve,  cryostat  ,osi  gauge 
and  an  outjjut  manually  operated  dunip  valve;  as  well  as  various  switihes  and 
display  lights. 

1.4.  Z The  pressurized  Freon-14  gas  from  the  compressor  is  introduced 
into  the  Gas  Panel  through  the  gas  inlet  fitting  and  is  ai))->]ied  to  the  compres- 
sor psi  gauge.  This  gauge  displays  gas  inlet  pressure  and  provides  automatic 
control  of  the  compressor  by  the  two  adjustable  limit  switches.  The-  limit 
switch  controlled  by'  tlie  rotatable  arm  nearest  the  gauge  i.s  the  UPPER  ITMIT 
switch  iind  should  be  set  to  around  6000  psi.  When  the  jiressure  indicator 
exceeds  the  setting  of  the  UPPER  LTMTI'  switcli,  the  compressor  shuts  off 
and  the  comi)ressor  OFF  display  illuminates.  If  the  com|)res.sor  ON  display 
is  lightt^d  at  this  time,  the  RESET  llOEDING  relay  switch  should  be  mom.'n- 
larily  thrown.  This  resets  the  display  liglUs  to  the  correct  mode  of  ojieration. 
The.  RESET  HOLDING  relay  switch  will  only  operati-  if  the  dial  jin-ssure  in- 
dicator is  at  a higher  f)ressure  then  the  UPPER  LIEHT  switch.  Regardless 
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of  (hi-  lights,  liowi- VO  r,  tlio  ooinprossor  will  sluil  off  wluMiovor  Iho  pri'ssuri- 
indicator  oxcoi'ds  tho  si'tling  of  (ho  UlMMiK  LIMIT  switch. 

'J'ho  limit  switch  controlled  by  (ho  rot.itablo  arm  farthest  from  the 
gauge  is  the  LOW  MR  LIMIT  switch  and  sliould  bo  sot  to  3iS0()  psi.  When  tho 
gauge  pressuri'  indicator  drops  l)olow  this  limit  switc  h,  tin-  compressor 
starts  and  nmiains  in  opi-ration  until  tho  dl’l-’Llt  LIMIT  s-ailcli  is  o.xi ceded 
by  tho  pressure  indicator.  This  is  accompanied  by  tlio  compressor  t)N 
dis[)lay  bidng  illuminated.  If,  for  some  reason,  tlio  dial  prossuri'  indicator 
drops  bi'low  the  IX')WT3JT  IjIMIT  switch  without  tlu'  compri'ssor  ON  display 
being  illuminated,  thi-  IJPT’KR  1.,1MIT  s\%itch  and  tlio  LC)WT1L  LIMIT  switch 
must  be  rotated  below  the  dial  pressure  indicator  and  the  RKSLT  1 KfLl >1  NO 
relay  sv.-ilch  must  be  toggled.  Tlu-  UPJ ’T.'R  LIMIT  swiicTi  must  then  bo  re- 
turned to  the  6000  psi  setting  and  the  LOWER  I.IMTT  switch  to  the  3StTl  psi 
setting. 

Tho  comiircssor  ON/OFF  switch  provides  a manual  ovi'i-ridc'  to  tlu 
compressor  psi  gauge's  automatic  control  lunctions.  When  this  switch  is  in 
the  OFF  position,  the  com])rc'ssur  will  not  start,  ri’gardh'ss  of  tlio  lights. 
This  switch  mu st  be  turned  off  when  the'  oju-rator  loavc's  tho  ccmsole  for  any 
reason. 

Two  siifety  valves  are  provided  after  the  comjiressor  psi  gauge  and 
are  located  behind  the  front  panel.  Tho  circle  seal  relief  valve  No.  1 is  sot 
to  vent  the  comirrc-ssed  gas  to  atmosphere  if  an  inlot  pn-ssuro  of  7000  psi  is 
exceeded.  The  blowout  valve,  located  fudiind  the  front  jiani'l,  has  a rujituri' 
disc  set  to  8500  jjsi  and  will  vent  to  the  atmosphere  if  th.is  inlet  ]iressnre  is 
excecilc'd  and  the  relief  valve  is  non-o])erational. 

The  Injiut  I-’ressure  Ri-gulator  (Regulator  1)  jirovides  llu'  initial  pres- 
sure regulation  in  the  Clas  Panel  and  should  he  set  to  3600  jisi  with  tlie  Ri'gu- 
lator  1 outlet  |>ressure  gauge. 

When  initi.illy  pumping  up  tlio  system,  the  out|)ut  jiressiiro  gauge  will 
take  at  least  30  minutes  to  register  this  pressure  hi'eause  the  residu.il  tank 
and  dryer  take.s  time  to  be  brought  up  to  pressure. 
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i A third  safety  fi-aliiri'  is  addr<l  to  the  systoin  by  llic  circh-  st'al  > 

. ri'lii'f  valv^o  No.  1 past  tJu*  Input  J^rc  ssu  re  Regulator.  'Diis  valve  is  set 

‘ to  vent  to  the  outside  if  thi-  ijutlet  ])i‘es.sure  of  Regulator  1 goes  above 

I -1000  |jsi.  'J  hi.s  i .s  necessary  because  Ihi-  residual  tank  and  dryi-r  is 

I ratecl  at  4 500  |)si. 

i A check  valve  is  pl.iced  in  the-  systc-m  iietween  the-  relief  valve  i.ki.  1 

i 

i aiul  the  residual  tank  and  dryc^r  to  jirevent  a backwash  of  pressure  from  tlie 

! pi  e s su  rij'.c-d  tank  if  the  inlet  pressure  drops  belocv  the  holding  pressure  of  tin- 

i 

; residual  tank  and  dryer. 

I h'ine  j-egulation  of  pressure  is  recjuired  in  the  second  part  of  llie  tlas 

Panel  reejuirin;;  a constant  pressure'  source  to  maintain  this  regulation.  1 lu- 
re.sidual  tank  and  dryer  performs  this  function  as  well  as  providing  fiUratie,n 
and  drying  of  tlu-  gas  before  tlio  gas  is  ajiplied  to  the  cryostat.  An  anuloe.y 
can  be  drawn  bc'tween  the  residual  tank  and  drye'r  and  ti  capacitor  in  an  elec- 
trical pc)wer  sujiply.  The  dryer  presents  a relatively  constant  jiressure 

source  to  its  load  and  the  capacitor  piu'sents  a relatively  constant  voltage  j 

source  to  its  load.  Tlicr  residual  tank  and  dryer  is  kejit  ''charged''  at  ajijiroxi-  i 

niati'ly  IhOO  psi  by  the  Input  Regulator  and,  due  to  the  small  flow  rate  of  gas  j 

through  the  seconcl  part  of  the  system,  "ciischarges " through  a long  time 
I constant. 

I 

j The  Outjnit  l-’rcssure  Regulator  (Regulator  2)  [irovides  a means  of 

; finely  adjusting  the  output  (cryostat)  jiressure  in  the  system.  Roth  this  rt'gu- 

lator  and  Regulator  1 are  self  - dumjiing  regulators  which  do  not  de])end  on 
gas  flow  rate  to  adjust  their  outlet  pressuri’  in  the  syslimi.  This  allows  a 
cert<;in  predetermined  pressure  to  bc'  sc;t  at  tlie  iiijiut  of  the  cryostat  before 
the  solenoid  valve  allows  gas  flow  to  jiroceed  through  the  cryostat.  The 
operator  should  adjust  the  Output  Prt^ssure  Regulator  according  to  tlie  outlet 
pressure  gauge  on  the  rc'gulator  before  allowing  gas  flow  through  the  rest  of 
the  system. 


S A NTA 


BARBARA  RCSIiARCH  CENTER 


I -25 

f r 

. 


5BRC 


'J')n'  SDlcnoid  v.ilvi*  ai  ts  as  a swiu  h,  allowitij;  imIIum-  al!i)i)S|)hiTU'  pra 
sar<'  I'f  t'las  I’am-l  p ra  s sii  ra  to  lia  applied  to  the  ii'yoslat.  1 ha  solenoid 
valve  is  lontrollad  l)y  the  cryostat  pressure  swilih  loiati-d  at  tlie  lower  mid- 
ille  of  the  ('.as  Parn'l.  'Ihe  1 'K  I'SSl!  K K t)N  an<l  I’Kl'.SStlKi:  OKI'"  indicator.-, 
provide  easy  vdsiial  iiifiicatiun.s  of  the  state  of  the  outlet  pressure  to  the 
cryostat  Vhen  this  switili  is  in  the  ()N  position,  the  solenoiil  valve  will  he 
energir-ed  allowing  thi'  ijressure  from  the  outlet  |iart  of  Uegulator  i.  to  In. 
apj>licd  to  the  cryostat. 

The  cryost.tt  psi  gauge  is  active  only  when  the  soli-noid  valve  is  aili- 
valed  and  provides  an  accurat.  visual  scale  for  fine  adjustments  of  ryoslat 
l)ressure  during  test. 

The  manually  o).H-ratid  dump  valve  is  located  to  the  left  of  and  adja- 
cent to  the  Gas  Panel  and  allows  jiros.surized  gas  to  flow  from  the  Gas  Piinel 
outlet  connector  to  the  cryostat  assenihly.  This  valve  is  installed  to  make 
absolute)'^  sure  that  no  ))ressure  is  applii'd  lo  tlu'  i ryostat  line  when  dis- 
connected frotn  the  cryostat  assembly.  To  obtain  access  to  the  g;ts  outlet 
connector,  the  o})erator  lifts  the  valve  handle  shield  surrounding  thi'  con- 
nector which  activates  the  dumj)  valve,  venting  itressure  in  the  line  to  the 
atmosphe  re. 

When  disconnecting  the  cryostat  gas  inlet  line  at  the  cryostat  assem- 
bly, the  operator  must  visually  check  the  cryostat  jiressure  switch  and  tin- 
PRls.S.SURE  OFP  indicator  to  assure  that  the  solenoid  valve  is  ventecl  to  the 
atinospheri’.  The  ojierator  must  also  check  the  cryostat  psi  gauge  to  see 
that  this  gauge  reads  r.ero  psi  before  activating  the  dumii  valve  by  placing,  it 
in  the  lifted  jjosition. 

The  output  gas  flow  from  the  cryostat  is  connectt'd  to  .a  flow  meter 
located  on  a cantilevered  stand  attached  to  the  right  side  of  the  test  console. 
The  flow  meter  dial  pointer  eng.ages  a jiolenli  omete  r shalt  (jiart  of  the  flow 
meter  control)  to  produce  a lime  disjilay  on  jien  recorder  ch.inin  1 1.  'Ihe 
flow  meter  atid  the  timi*  depiuidenl  vari.ihle  indicati-  average  flow  rate 
mca.su  rement  .s. 
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Z.  1 C'.ENKUAL 


'IIk'  i)|)i'ra(in^  prutocli!  I'f  for  the  I'lst  Srt  clc  sc  I'i  l)i‘ s cciui  j>incnl 

visage  in  tc'sling  the  clv'tectnr /erynstat  asseinljly.  Instrvu  tions  are  presented 
from  assembly  on  the  cryostat  moiinling  fixfure  to  the  completion  of  a single 
scan  operation.  Tlie  system  iijHin  reti'iv’ing  ii  .STAK  T command  will  scan  tlie 
channels  selected  once-  iinii  stvip  automtitically.  Inst  riict  i oiis  are  also  given 
for  loading  of  the  tajie  |)nnch  and  [irinti'i’. 


2.2  DEWA-R/CRYOSTAT  OPERATIONS 

1.  Position  the  dewar /cryostat  on  the  tv'st  set  movinting  fixturi>  with 
the  locating  hole  in  orientation  with  the  black  dot  on  the  test  set 


Hefore  placing  the  dewar  in  the  movinting  fixture,  check  the  hi. is 
svipiily  for  0.  (10  vdc.  .Sc'cvire  the  dewar /cryostat  to  the  movinting 
fixture  after  alignment  has  been  assured.  Attach  the  svinisiirst  con- 
nector to  the  test  set  interface  c.vbli'.  Notvt:  A black  dot  denotes 
the  number  one  end  of  the  fi.xtvire. 

Connect  the  cryostat  coolant  line  to  thi’  test  set  coolant  supply 
point.  Remove  the  dust  cover  from  the  bl.ackbody  [lort  and  position 
the  dewar  over  the  port  ojiening  by  means  of  the  X-Y  divider  head. 
Rai.se  or  lower  the  mounting  fixture  to  obtain  tiic  desired  irraiiiance 
level  by  means  of  the  Z divider  head.  .See  irradiance  equations 
(ITible  2-1)  fvir  compviting,  1!  as  a function  of  ]iath  length  (L). 


2.  TE.ST  CON.SOEE  PRETE.ST  OPKR A'lTON.S 


Set  switch  S2  localeil  on  tlie  Power  I’anel  (Figure  I -7)  to  the  ON 
Ijositibn;  the  indicator  lamp  in  Ihi'  RE.SFT  switch,  .SI,  will  illumi- 
nate. Thi.s  indicates  that  ac  jjower  is  a])))lied  on  the  rack  conneitor, 
although  ac  power  to  the  remaining  i-ijvii  |)ment  in  the  rack  ha;  not 
yet  been  aiijilied.  When  switch  .SI  is  ai  tuated  witli  .S2  t)N,  the  rav  k 
(lower  relay  will  iicluate  via  the  diode  bridjp',  POWER  (.)N  indie. v 
tor  I.f.St  will  illuminate,  and  jiower  will  be  applied  to  the  rem.vinch'r 
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of  thf  o (.(U  i pi  nonl  rack.  Al  this  linu',  the  1<1-..S1!1  inilii  ator  in 
switcli  .SI  will  ex  t i ngu  i s !i.  Al  tlic  same  time,  tin'  ehip-ied  linn' 
meliT,  Ml,  v\'ill  receive  ai'  power  and  induale  the  racl<  tot.il 
t’lapsed  operation  time.  Clu-ik  that  all  i ompoiient  p.nel  swilihes 
itre  in  the  C)N  po.silion. 

L.  lioad  tile  papc'r  punch  as  outlined  in  (. '.i  1 i h ra  t mn  I’riuedure,  Sec- 
tion 3,  piiraj^raph  8. 

3.  Open  coolant  bottle  supply  valve.  Pres--,  COMl’ON  located  on  the 
(.'oolant  supply  jiain'l. 

•1.  Adjust  compres.sor  pressure  paugi'  upper  trip  point  to  titn't'  psia 
and  lower  tri|)  point  to  38t)t)  psia. 

5.  Adju.'it  Rep.ulator  1 outlet  pressure  to  3fdlt)  [)sia. 

(>.  Adjust  Regulator  3 outlet  pressure  to  30t)()  psia  for  initial  ti'stine. 

Additional  pri'ssure  setting  requirement;:  are  described  Liter  in 
the  o|3erating  procedure. 

7.  Ensure  that  CRYO.STAT  I’RESSURE  gauge  reacLs  0 psia. 

8.  Test  sot  front  panel  controls  and  switches  used  for  single- sc. in 
oper.'ition  are  listed  in  Table  3-2,  Single-.Scan  Ojieration  Guuie. 

Table  3-1.  Irradiance  Equations  for  V.irious  Ajierturc  Sii-ies 

1.  0.400  INCH  APERT URF. 

Hrn,5  = 5210.0/(132.25  + 23L  + 1^1  IN  liw/cm^ 

2.  0.300-lNCH  APERTURE 

Hr, ns  = 3006.7/(132.25  23L  + L^MN  pw/cm^ 

3.  0.200-INCH  APERTURE 
Hrins  “ 1364.0/(132.25  + 23L  ^ 1.^1  IN  pw/cm^ 

4.  0.003- INCH  APCRIURE 
Hrms  ‘ 0.310/(132.25  + 231  + l^)  IN  pw/cm^ 

WHERE:  L • DISTANCE  EROM  lABlE  RING 
TO  DEfECTOR  IN  INCHES 

NOTE:  DISTANCE  EROM  APERTURE  TO 

TABLE  RING  - 11.53  INCHES 
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’labli-  2 Si  tij,;  li' -St  an  C)  pr  ra  li  on  Cjiiidi' 


INSIKIJMI  N) 

SWIICH 

POSH  ION 

1 

OIGlIAl  VOllMriCR 

POWI  R 

ON 

SAMPK  RAH 

HOI  D 

f UNCI  ION 

RIMOIL 

RANCT 

RlMOll 

1 IlUR 

RlMOll 

ANA!  Of:  INi’lJl 

REAR 

7. 

SCAMMR  COMROl 

SYSHM  POWfR 

ON 

MRS!  I’OINT 

AS  D1  SIRED 

lAST  POINT 

AS  DESIRED  IGRIAIER  THAN  IIK'Sl  POINT) 

SlNCll 

PRESS  IN 

RECORD 

PRESS  IN 

DATA 

PRESS  IN 

AIDE 

PRESS  IN  iTO  INITIATE  A MANUAl  DATA  ENIRY' 

3. 

MANUAl  DATA 

ENTRY  REGISTER 

SEIECT  AS  DESIRED 

4. 

DATA  PRINTER 

POWER 

PRISS  IN 

PAPER  ADVANCE 

PRESS  IN 

5. 

CROSSBAR 

lOAD 

AS  DESIRED  >100  KO  OR  1 MEG) 

SPOT  SCAN 

POSITION  Oil.  1,  2,  OR  3 

6. 

WAVE  ANAI  YZER 

POWER 

ON 

INPUT 

CONNECT  TO  PRIAMPLIEILR  OUll’UI 

vAR.  Airiin  Aa/lr  ( ri  (C-fv 

>.  r r>«-r«nrrv  ly  rsi  N/->nnt 

AS  J J i i\l.U  ‘A.ua  /\.>Wv  ’ 

MlUIVOn  EULE  SCALE 

AS  DESIRED  '3  - 300  MVi 

SINC.IE/KESET 

RESET 

SWEEI’ 

NOT  USED 

BfO 

NOT  USED 

RESTORED 

NOT  USED 

METER  ANAIOG 

CONNECT  TO  PEN  RECORD!  R.  RECORD!  R INPi  l 

SWEEP  ANALOG 

NOT  USED 

METER  TC 

AS  DESIRED  iCl.  1,  E,  AND  10  SECONDS) 

BANDWIDTH 

AS  DESIRED  i7,  100,  AND  1000  H?) 

7. 

EIXED-SPEED  CHOPPER 

POWER 

ON  FOR  SlO-Hz  CHOPPING  EREOUENCY 

8, 

VARIAIUF-SPEED  CHOPPER 

POWER 

ON  rOR  TIME  CONSTANT  MEASURTMENT 

SCALE  SIIECTOR 

SPEED 

ROTATION 

CW 

SPEED  ADJUST 

AS  REQUIRED 

9. 

APERTURE/OPTICS 

APERTURE  INDEX 

0.003.  0.200,  0,300,  0.400  INC  HES 

OPTICS  INDEX 

NO.  1 NORMA! 

NO.  ? TC 

NO.  3 SPOT 

10. 

SHUTTER 

FIXED/VARIABIE 

TlXED  - D*.  RISPONSIVITY.  AND  CROSSTAIK 

Ml  ASURIMENIS 

VARIABIE  - TC  Ml  ASURf  MINIS 

11. 

PAPER  PUNCH 

POWI  R 

ON 

SPOOl 

ON 

EEED/DMIIE 

AS  DESIRED  1 OR  TAPI  lEADIR 
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'ral)li'  li-Z.  Siiijilc-Scan  t'pi' ration  (iuidi'  ((\)nt  inuod  ) 


iNsnni.MiNi 

swiirii 

POSITION 

12. 

SlOULNCFIl 

1 UNCI  ION 

BIAS 

OIIEU 

ALIIO/IOCKOUT 

REsn 

AS  DLSIRID  (AUTO.  CURRLNT.  VOllAf.l,  NOISi, 
OR  SIGNAL  1 

AS  DISIRLD  OBIAS,  -BIAS.  OR  NORMAl  ' 

AS  DISIRLD  (1.  E.  N,  OR  Si 
lOCKOUl 

PRESS  TO  RESET  PROGRAM 

13. 

OSCILlOSCOl'f 

POWER 

INPUT 

VERTICAl  ATTENUATE 

SWEEP  RATE 

ON  (ADJUST  BRILLIANCE  AND  FOCUS  fCR 

SHARP  TRACEI 

CONNECT  TO  BANDPASS  riLlER,  INPUT  OR 

OUTPUT 

AS  DESIRED 

AS  DESIRED 

M. 

BIAS  SUPPIY 

POWER 

VOITAGE  CONTROl 

ON 

SELECT  DESIRED  DETECTOR  BIAS  VOLTAGi 

b. 

COMPRESSOR  PRESSURE 

COMPRESSOR  ON 

ON 

16. 

COMPRESSOR  GAUGE 

MAX 

6D00  psi 

PRESSURE  LIMIT 

MIN 

3.S00  psi 

17. 

REGULATOR  1 

INLET 

OUTLET 

3800  - 6000  psi 

3600  psj 

18. 

REGULATOR  2 

INLET 

OUTLET 

3600  psi 

AS  Dl  SIRED  - ai  3000  psi 

1)1  2500  psi 
cl  ROD  psi 

19. 

CRYOSTAT/TFST  SET 
IMUREACE 

SAFETY  VALVE 

DOWN 

20. 

CRYOSTAT  GAUGE 

PRESSURE 

MAX 

AS  DISIRLD  - al  3000  psi 

1)1  2500  psi 
cl  800  psi 

21. 

CRYOSTAT  PRESSURE 

CRYOSTAT  PRESSURE 

ON  (APPLY  PRLSSULv'E  AFTER  CONNICTION  TO 
CRYOSIATI 

22. 

PfN  RECORD! R 

POWER 

CHART  SPEED  (mm /mini 

CHART  SPEED  lmm/u:C) 
MARK  EVENT 

SINSITIVITY 

ON 

AS  DESIRED  - al  1 mm 'min 

1)1  5 mm ' min 

25  mm /min 

125  min/ mm 

ON  OR  OLE  AS  DISIRLD 

PRISS  WHIN  MARKIR  IS  DLSIRID 

AS  Dl  SIRED  - al  OIL 

b)  1.  2.  5.  10.  20.  50,  100, 

200,  500  mv/{liv 
cl  1,  2,  5,  10  v/(liv 
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Z.  \ TES  T SET  nE'l  Ei'  L OIl  SINC.  LE -SC  AN  t )EE Iv  A'l  K )NS 
-E  1 Manila  1 Hata  Knl  ry 

1.  Eosition  tha  Iti-i  ohunn  il.ila  ri'j;i.sli  r for  luilini;  tl.a  prnaraiu  |m'1’ 
a iini  put  a r ])ri)}’raiu  proaadura. 

Z.  Prass  till'  MPK  svi'ilali  on  Ilia  saannar  lontrol  to  antar  lu.iiiual 
(lata. 

Z.4.Z  E K,  and  S Raw  Data  1 ^a  r.iii  i a I a r T'a-ds 

1.  Posiliun  Ain  l.'/]  .OClKOirr  switch  to  APTC*;  aliaak  that  -a.ia.MUai- 
ready  lipht  is  i lluininatc'd.  J-’rass  RESl'.  1 il  nut  i 1 1 nil  li  n.i  I "O  . 

Z.  Chaak  that  all  DELETk’,  switches  are  in  the  down  (C>EJ’l  p.o>iti.>n. 

Note:  'Ihe  tIN  jiosition  deletes  a particular  “aM  data  te'h. 

3.  Ensure  that  the  shutter  sM'itah  is  in  KOKMAl.  position. 

-1.  Ensure  that  tin-  shutter  switch  is  in  I'lXEl)  jiosition.  l^osition  the 

fixed  choiijier  motor  .switch  to  OK. 

5.  Rotate  the  crossbar  load  switch,  S-1,  to  1 meg. 

6.  Position  the  sequencer  FUNCTION  svidtch  to  Ali  1 O. 

7.  .Select  the  desired  bias  jiularity:  NOKM.'Mj,  iir  ild.V.S. 

A.djust  bias  supply  for  th^'  desired  detector  b;a;'.  voitagv-.  7.  te; 
Allow  the  detector  to  cool  at  least  5 minutes  before  apiilyinc  bia;- 
voltage  to  detector.  .Select  the  scanned  EJRSl'  and  EASJ  points 
as  desired. 

8.  Press  the  scanner  RESET  switch  to  "t'JdCAH"  the  saannar  logic 
circuitry. 

9.  Press  the  scanner  START  switch.  The  test  set  will  record  the 
following  data  on  both  data  printer  and  jjajier  imnah: 

a.  Bias  resistor  voltage  from  which  bias  cui  rant  a. in  ha 
calculated 

b.  Bias  voltage 

c.  Signal  and  noise  measurements  from  whii  h .S/K  r.itio  oav 


be  calculati'd 


Bias  Current 


Bias  Resistor  Volt  age 
ZUOU  X SO 


a / 1 tl ” ‘T!  h aadi  1 1 e / .S i gn.il  C.ii  n 

Noise  Re.iding /Noi  se  Cain 

where;  ilOOO  is  the  current  si-nsor  resistor 
50  is  tile  amplifier  gain 
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I)i' trill)  r K i‘  r.i  st  aiir  r 


' M 

--.K 


whrri>;  Rj)  (Irtri  tor  r r s i s tani' r 
bias  volt.inr 
bias  furmil 

Rj^  load  rrsistanrr  (1  iin  ).;l 


It).  Altrr  coniplrting  thr  |)ro;;rain,  j'o.silion  tlir  rboj'prr  |)o\irr  swit.  !; 
to  and  ii'lurn  tlir  AU  l'()/]jO(diOl.I  I SM  iiib  to  lA)l'Kt'l'  1 . 

II.  Reiiiovr  thr  rrcoi'drii  data  from  thr  tapr  pnnrh  and/or  tapi- 
l)rintr  r . 


2.  5 SlNGLr-:-SCAN  OPKRATION  Wn  il  DKRETE 

1.  'lost  ])aramrti'r  s may  bi'  drlrtril  wlirn  o])r  rat  ini;  thr  trst  srt  in 
thr  automatic  mode. 

2.  If  any  of  thr  trst  paramrtrrs  (I,  K,  N,  or  .S ) arr  to  br  drlrtrd, 
move-  thr  I'l' sprit  ivr  .suiRhrs  to  thr  UP  i)ositions. 

3.  Procord  as  outlined  under  Trst  .Srt  Doti'ctor  .Sinr  Ir  - .S>  a n t'prra 
lions,  parapra])!)  2.1. 

2.6  TIME  t.  ON  ST  A N 'I'  i\  1 F.  A S U R F.  K 1 F,  NTS 

1.  Position  thr  fixed /variable  shutter  to  N'ARIARL.E. 

2.  Rotate  thr  oj^tics  indi'x  to  TC. 

3.  Position  thr  .sequencer  function  switch  to  SKINAF. 

4.  Ensure  that  the  sequencer  sipnal  pain  ancl  ranpr  sellinps  arr  as 
de  .si  red. 

5.  Set  thr  scanner  control  fir. si  ])oi7i1  and  last  point  as  dc>)'.irrd. 

6.  Position  the  PVM  SAKIl-’FE  RATE  control  to  llDijl). 

7.  Press  thi'  sia.nner  control  MANII^NL  switch  with  all  the  si  annrr 
controls  as  stated  in  paragraph  2.4. 

8.  Rotate  thr  crossbar  load  switih  to  the  IbO-KO  position. 

9.  Pre.ss  thr  scanner  control  RE.Sls'l  and  then  the  .S'lAR’l  suili  b. 


I 
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10.  IVisitiiJii  the  va  r iablc  - s pi'cd  ( lioppcr  inotor  switch  to  ON  ami  the 
rotation  swiU  h to  t'W. 

11.  Rotate  tlu'  speed  knob  to  the  desire(l  f r e (plenty . 

1^.  'liine  the  wave  aniily/.er  to  the  chopping  frequi-ncy;  adjust  both 
the  chopping  fretpiency  and  the  wave  analyzer  to  obtain  a .sjpno) 
level  ct>r  res)x)nding  to  0.  707  tluit  of  the  signal  li’t'el  at  1 0 ll,-.. 

13.  Aftt-r  perfornung  tiie  time  constant  measurements,  turn  ihe 
va  r iable  - speeci  chopper  motor  toOl'I':  position  the  shutter 
switch  to  FI.XKIJ;  and  ri)late  tlie  crossbar  loar)  svitch  to  1 nn'g. 

2.7  SPOT  SCAN  MEASUREMENTS  (CROSSTAEK) 

1.  Rotate  the  optics  index  to  SPOT. 

2.  Rotate  the  a]ierture  index  to  the  0.003-inch  setting, 

3.  The  sequencer,  IDVM,  and  scanner  controls  are  the  same  as 
mentioned  in  the  time  constant  measurements. 

4.  Position  the  fixed  chopper  motor  switch  to  ON. 

5.  Rotate  the  cro.ssbar  spot  scan  switch  to  position  1 (Channid  H)l. 

6.  Viewing  the  scope  or  the  wave  auitlyaer  (blt'-Ilz  frequency  i 

adjust  the  X,  Y,  and  Z divider  head.s  for  a maximum  undistorted 
signal  level, 

7.  View  the  signal  levels  of  all  elements  while  irradiating  Clianm  l 1 ti 

(position  1).  For  spot  scan  Channel  30  (].iosition  2)  and  Channel  ■!  a 

(jjosition  3),  repeat  steps  6 and  7. 

8.  After  completing  spot  scan  measurements,  turn  choi^per  motor 
switch  OFF;  return  optics  inde.x  to  NORAjAL. 

9.  Return  sequencer,  DVM,  and  scanner  controls  as  described  in 
Table  2-2,  Single-Scan  Ojieration  tiuide. 

NOTE 

Spot  scan  (crosstalkl  measurements  dircussed 
in  jiaragraiih  2.7  consist  of  three  components: 

' optical  crosstalk  within  the  detector 
array 

Vcp  = eli'ctrical  crosstalk  within  the  de- 
tector assembly 

c electrical  crosstalk  within  the  test 
set  switching  matrix 
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1 hi'  t III  a 1 I I'l ) s s t .1  Ik  { V ^ • j ) 1 1 11-  a su  I' 1 'll  by  llii  ■ 
Ifst  set  is  ihi'  sum  1)1  ) \' n i in  oh 

tain  thi'  tosstalk  i diiI  I’l  buti-il  l>\  ihi  li  r t n.  i ■ . r 
array  (\\-,,  jJ: 

I I I ( 

1 Ilf  iiiflliod  fur  I Di’i,.  l!  I ' ,1 

f ros  s t .1 11  u i Ui  m I !.i  1 • -a  - 

i s d i >;  i'  u s s I • ( I 1 1 1 '•k  I ) I 
l f du  I'l',  pa  far  ra  i h % ' 

Spill  sixi’  shall  bf  (b  lui'  d m '• 
jiositionfd  on  'hf  i I'nb  r ul  an  i h i 
C'lfiiu'nl  until  ihi'  signal  i . ‘it)'.  ■.  • 

Rociird  spilt  pusitiiin.  C'ontin..'  : 
c'li'rnont  until  thi’  signal  I'faihfs  Ii 
spilt  positiiin.  'I  Ilf  dislanif  b.uw  i r i . ■ : 

spot  size. 


2.8  CRYOSTAT  ^^EASURF.\!I•;^:  ] S 
2.  8.  1 Pr ftp  st  Ope  ration 

1.  Adjust  the  I)\  Al  controls  .ii'  folhi'.cs  T'.i  f 1 igui'f  1 i 


FUKC'l  ION 
RAKOP 
FILTER 
TERMINA  L 


Al'  (ai  ) 

Al.-'l  O 

OUT 

UEAR 


Adjust  the  sequencer  controls  as  follows  (s''f  Figui'e 

S6:  LOCKOUT 
S8:  SIO 

Adjust  the  scanner  controls  as  follow  s (see  Figure  1 


FIRST  POIN  T 
LAST  POIN'T 
MANUAL 
RESET 
STAR'!' 


As  desired 
Same  as  above 
P r e s s in 
J ’ r e s s i n 
Press  in 
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-1.  Adjust  tlir  |)i-n  rci  i)  I'di’ !•  ^•(lntr()!^i  as  liilluus  (sit  I'di^uic  1 iM; 

Sl’.'NSri  t\'nA  : 10  iiiv/div  ( t ' luinnc  1 1-^); 

a 0 m\’  /d  i\’  ((  lianni'  1 ■!  ) 
l-’tXSn  ION:  As  d.'sirad 
CllAK  1 ^ j iniu/s.-i 

5.  Adjust  tin-  anal^/rr  controls  as  follows  (rioi-  l-'i^ui'i-  I - ! l: 

MIsTl'K  MUl.  i . : Xl 
MV  I'ULL  St 'A  LIN  3 On 
Ml-riKK  rC:  O.  1 
HAN’DWini  li:  100 
FKKQULNCA' : -10  1 Iz 

AIETKU  XINKN  ILt  paragrai-li  3.  3.  1 

6.  Mount  the  cryostat /doti'i  tor  asscniljl-^  to  the  holdina  fixtur’,  con- 
nect inL’t  cryostat  j^as  lino  to  thi‘  panel  outlet  connector, 

and  connect  the  cryostat  outlet  pas  line  to  tlie  fK)w  n.eter. 

7.  Pull  down  clunij:)  valve  handle  alter  con!u'Ctii,)n  lias  been  tmide  to 
the  gas  panel. 

8.  Energize  conijn  essoi'  COMP  ON  switi.  h to  C^N  (see  !■  igure  1 - b i. 

0.  With  Regulator  1 control,  adjust  Olil'LET  |)ressure  to  btilX  psi. 

10.  With  Reguhitor  1 control,  adjust  ClU'J'LET  -pr  e .s  .su  r e t..  3000  i-d. 

2.  8.  Z I'Vityal  Coold own  Measureii  lent 

1.  Press  the  pt-n  recorder  (h'igure  I-h)  CllAR'l  .SPEED  switih  to  lb. 
Cooldowi'i  time  is  a function  ul  the  responsivity  level  riworded  on 
recordc- r Channel  1,  the  selected  fletector  element  tis  in  para- 
gra]jh  Z.  8.  1,  step  3.  Bias  desired  cK'tector  element  at  b \’cK  . 

2.  Simultaneously  jmess  the  j.>en  recorder  .MARlx  E\’EN'l  switi.  1; 
(located  on  the  right  side  of  the  recorder  front  panel)  and  I'osi- 
tion  flu-  gas  panel  CR'i'O.STA’r  PKE.S.SUKE  switch  to  ON  (I'ig- 

u re  1 - 5 ). 

3.  After  the  recorder  h.as  run  for  appro.x  imately  15  seconds,  lower 
the  recorder  to  5 mm/sec  (jiress  ('llAKT  .SPEED  switch  -1. 

Z.  8.  3 Steady  .State  and  Averag.e  I'low  Kate  Measurement 

1.  Ei't  the  recorder  run  at  5 mm/sec  with  a cryostat  pressure  ol 
3000  psi  for  a ])]j r ox ima te  1 y 15  minutes. 

2.  Press  pen  recorder  MARK  liVEN’l  switch. 

3.  With  Regulator  Z control,  adjimt  CR't'OS'lA  l pressure  to  ZsOi)  psi 
(Figure  1-5). 
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Whi'ii  J-M'd  |i^.i  I’. IS  |iri- 'Ml  1 !•  Ii.i  Ixmii  rc.nhi'i,  pen  rri  oi'ilrr 

MAUI-;  i-:\'i;n:i  swiuii  (i-ipur.-  i (.). 

NO  TK 

l-’i'il  ii't  <1  ril  1- I'  t ' li,i  n lU' I ■:  ^ .itnl  ^ .il'i-  re  i 1 1 is  1 1 n;’. 
re  si  ::t  .iiu  !■  i)t  ( r m pi  r,i I u r r si-nsm  s 1 .mil  , 
and  Oh.miu'l  1 is  ri-i  n nl  i ni;  .ivi'r.ipi-  flow  i.ili-. 

l/i'1  till'  I'l'i  u rill- r run  .it  < nini/si-i  willi  .i  i.' ry  ii  s t a t pinssuir  I'i 
."itH)  psi  liir  ,it  Irast  111  minuti-s. 

.Adrf  1(1  luinuti's  h.ivi'  r I .i  p r i-ii , pruss  pm  ii'i.  u nif  r .\IAKi\  l.\!  X! 
s witi  li. 

Willi  t;a  s p,i  111'  1 K I'j’.u  I a 1 1>  r i i>n  1 i ul , .ni  ji  i st  l ' K ^ i XS  1 A I p i r s s u is- 
111  MlUl  p;;i. 

W'hm  SllO  p'l  i j;.is  jirn  ■;  svi  m ti.is  lu-m  n-.u  lu'd.  jirnss  pm  iii.  iTiir  r 
MAK1\  l'.‘\'l!Nr  switi'h. 

lift  till'  I'l-f  u ri-lf  r run  .it  ‘i  iiiinX'ifi  with  .i  i ryost.it  pn-ssurf  ul 
SCUl  psi  fur  .it  If.ist  1 fi  minulf.':. 

After  15  iiiinulfs  li.ive  ehipsed,  turn  pm  reii' rde  r Cll.AUl  Sl'lsl‘1' 
s wi  1 1.  h 1 1)  .S  IX''! 

1<  f I u r n s f(]u mi  e r , 1 1 \'  M,  nd  e r \ u s t .i  l pressure  ■;  wi  1 1 h 1 1 > O 1 i- 
lift  till'  lUIMl’  V.'VIiVf'.'  ii. indie  .md  .idjusl  se. inner  emitrids  ,i  s 
deserihed  in  I'.ihle  Z , .Sinple  Si'.m  ( pe  r .i  1 iun  Ouide, 
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Si'ctidii  3 

C A 1 li  K A ']■  ] O N F K OC  K DU  K K 

3.  1 CiKK’UKAU 

'1  he  lal  i briit  idn  procddr.ro  IDr  th"  SAiK  ’I'l-si  Sol  d o so  r i lie  s ovi  .mU 
sysU'iii  oal  ibralion  and  indivicinal  (‘cjui  i)n'.onl  calibration  wliorc  aiiplii  abb-. 

The  tost  I'quipnu-nt  dcscribod  in  this  calibration  jjroccdurc  has  t racc.Lbi  1 i t y 
to  tin-  NalUnial  lUircavi  of  Standards. 

3.  Z l^ItEAiMUUlFlKR  CALIBRATION 

3.  Z.  1 'J'cst  Eciuipnii-nt  Rmiui  rcniL~nt 

1.  To.st  o.scillator  UP-Z0-5if  or  i-cjuivalcnt. 

Z.  Altomiator  IIP-3  50D  or  equivalent. 

3.  Items  1 and  Z may  be  .substitaited  by  a fri  (.juimcy  syntbesi/er 
HI' - 33Z0  u. 

•I.  True  rnis  voltmc  teiq  Hl’-3-l(H)  or  equivalent. 

3.  Z.  Z Procedu  re 

I.  Conntn.t  a 5l0-llz,  I -volt  rms  signal  having  a source  rt-sistance 
of  300  t)hm.s  through  an  internal  or  e.xternal  attenuator  (I  4 db)  to 
Channel  00  on  the  crossbar  (.11  i8). 

Z.  Position  the  sequencer  function  switch  (located  within  the  se- 
quenci'i'  panel)  to  NOISE  and  the  NyilSE  CAIN  to  1000. 

3.  Rotate  the  DVM  SAMPLE  RATE  control  to  IKILD. 

4.  Adjust  the  scanner  EIR.ST  POIN'J'  to  0(!,  piu'ss  thi-  M.ANUAL 
sv.'itch,  the  DATA  switch,  and  the  .STAR']'  switch. 

b.  Remove  the  preanqdifier  cover  (located  on  cri'ssb.ir  housing 
rear  jianol)  and  connect  thi'  rms  voltmeter  across  output 
state  No.  1 (Al-6)  and  ground. 

6.  Adjust  R19  for  a gain  of  5 (1-volt  rms). 

R('place  the  preamplifii- r cover  and  adjvi.sl  the  attenuator  to  f>0  db. 

8.  Conni-cT  rms  voltmeter  to  the  pr  earn  pi  ifi  i' r output,  .1113,  and 
adjust  RZ4  for  a g.ain  of  1000  (1-volt  rms). 
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9.  l^iisitioii  till'  si'(nu'ni.'i' r NOISI';  CiAlN  in  ID,  IKU)  ami  ail'iust  the  at - 
Icniialor  to  .SO  dl). 

ID.  Adjust  1\2.^  I'lir  a j;ain  of  ID,  DtU)  (1-volt  rni;'. ). 

II.  Position  till  so  quo  111  o r NtllSP  (.'i.-MN  to  1 Dl'  and  .aijusl  tlio  .iltin 

uator  to  -ID  dli. 

1 J..  C'lioi  k lliat  till'  jiroanqil i f lo  r j.’a;n  is  1 (ID  (1  volt  riii-;'. 

13.  Position  till'  soquonoor  ?\l)lSi'’  liAIN  to  It'  and  ailiust  lllo  attoii 
luilor  to  3(1  db. 

1 -I . C'liook  that  till'  j)  roaiopl  i fio  1-  j^ain  is  ID  (I  volt  rinsl. 

15.  Position  tho  socjuonoor  PllNC  I IDX  switi  h to  .SRIN.-VJ.  and  ohoi-k 

till'  p ro  anipl  if  io  r pain  \i’it!i  tho  following  attonuatoi'  sottin.us: 


STCfXAL  CiAI? 

1 D 
1 DO 
1 , ODD 
I D,  ODD 


A'l 'i'l'lXP.ATOU 

db 
•10  t’b 
(iD  do 
iSD  dl- 


Roiiioi'o  tho  true  rins  vollmotor  fj'oni  tho  ; roainjilifior  uiljiut  and 
connect  to  till'  bandpiiss  filtor  output  (J.i51. 

l-'osition  tho  sociuoncei'  FUIM'ilU.'s  swilih  to  XtllS;.,  tlio  .WPSP 
GAIN  to  1 ODD,  and  tho  attonuator  to  60  cib. 

Adjii.st  tho  filtoj-  gain,  K 1 0,  for  a 1-volt  rin.s  outjnit  loiol. 


3.3  liANDPA.SS  FIPJ  KK  CAJJFKA  riON 


3.  3.  1 'l  ost  Fquipiiiont  Ri-giii  renioiit 

1.  Use  the  siuiio  laboratory  oc|uipmont  as  outlinod  in  paragraph.  3.  .1. 

3.  3.  Z Procodu  re 

1.  Connect  a 51D-llz,  1-volt  riiis  sig.nal  having  ;i  source  resistar.i  o 
of  300  ohms  through  an  internal  or  e.xiornal  .ittonu.itor  (11  db)  to 
Channel  00  on  tho  c.ro;;sbar  (.1118). 

2.  Position  tho  seciuenc.er  function  switch  (located  within  the  so- 
((iiencer  panel)  to  NOLShl  and  tho  Ntll.bF  GAIN  to  1000. 

3.  Rotate  the  1)VM  SAMPFF  RAlf:  control  to  IIOPH. 

d . Adjust  tho  siannor  h'lRSl'  P(.)1N  f to  00,  press  the  M.\Nll.'\F 

switch,  tho  DATA  switch,  and  tho  S'l  AR'l  switi  h. 
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5.  C'onni'i  t rms  voltmi'trr  to  (i'n.";oli'  Iront  panol  (.ontioi  tor 

our  (.I.U'),  iind  adjust  l);ind  pa  ss.  liltar  ^:^aii'i  (.'oiilrol  Kill  for  a pain 
of  1 t)0t)  ( 1 - vo)  t r nis  ). 

f).  I'olati'  sijpial  pu'ii' rator  to  ohtaiii  Mio  lollouinp  output  signal 
li'vuls,  and  road  iIk‘  1 roijuont  y at  those  .•.■iona)  lo\-ols; 

SIONAJ,  LUV  i;  j (db) 


0 

LtivK'or  - -f 
Lower  -ti 
1 ^owe  r ■ 1 0 
Lower  -.iU 
]a)Wer  -30 


Upper  -3 

Uppe)-  -t) 

U piier  - I 0 
Upper  -30 
Upper  -30 


( . 


l-'roni  tin.’  talj\ilatit)n  of  sii^nal  h’vel.s  \'er.sus  I r eqi; one y , eompuie 
the  noise  I'Cjuivalent  haiulwicUli  (NKltW  ) and  in’eord. 


3 . 4 \V  A \ ’ E A N A L 'll'  /.  E 1 i 
3.4.1  Mete  r Ze  ro 

1.  DLsconneel  signal  fron:  IXl’UT  cc.)nnectt)r . 

3.  Turn  tlie  MILLIVOLTS  switc.li  to  maxiinuii;  ■ 

1 

3.  Turn  the  METER  MULTIPLIER  switeli  to  X.Ol.  I 

I 

4.  Alternately  adjust  tlie  METER  ZERO  controls  for  a niininunn  1 

meter  reading. 

3.  4.  3 Internal  Calibration  Chec  k 

1.  Lisconnect  signal  INPUT  conn<.’ctor. 

I 

3.  Adjust  frequency  control  for  10,  000  11/,  on  the  LED  display 
(frequency  in  IIz). 

3.  Set  MlLl.,IVOLTS  EUI.L  SCAl.E  switch  to  CAL  position. 

4.  Adjust  CALy  AD.l  (loca.ted  (.in  rear  panel)  for  a full  scab'  meter  j 

reading  (1.  0 3 3%), 


[■ 


1 
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3.  5 PO\V1';r  SUPIMJKS  VOl/lAC.K  AD.H'S'I' 

C oniirct  cl  digital  nuilliinctc  r (dt  ) to  tho  following  rtysli'm  pov.cr  suppli 
(a  cc  <•  s s i 1)1 1'  from  roar  of  iiinsoli')  and  ilicik  or  adjust  voltage. 


SUPPLY 

VOLT. 

■\CE  . 

M).l  U 

PSl 

.1  1 3 

vdc  { 

! 6'’;,) 

PS  3 

:t 

vdc  ( 

' 6 To) 

IPS  3 

±U 

vdc  (iS'Jo) 

PS-l 

4 5 

vdc  (f  o'/'o) 

LIAS 

± 1 To 

of  setting 

PS6 

4 13 

vdc  (16%) 

3.6  OSC'JLLOSCOPK 

I'his  instrument  is  calibrated  per  Tektronix  TlcS  54Ai^  maintenanct> 
manual. 

3.  7 DVM 

I'his  instrument  is  ra  1 1 bratrri  per  iJewlett  I'aekam  348UJ  j/-i4  j.oam 
tenancc'  manual. 

3.8  PAPER  PRINTER  LOADINCi 

1.  Remove  scanner  front  jiani,']  by  turning  locking  .screws  inaximun'. 
CCW. 

Z.  Turn  printer  lodging  screw  maximum  CCW  and  ])u)l  printer  out- 
w'a  rd  s . 

3.  Remove'  pai)er  roll  and  spindle. 

4.  Insert  spindle  in  ))ajjer  roll  and  load  in  printi'r  so  that  jiaper  will 
unwind  from  tin'  toj)  up. 

5.  I'eed  paper  between  paper  guidi>  plates  until  it  will  go  no  further. 

6.  l^ress  PAPER  AUftANCE  until  jjaper  exits  front  of  printer. 

3.9  PAPER  PUNCH 

1.  Pull  the  punch  outwarfls  on  its  slides. 

li.  Place  the  POW'l'lR  switch  in  the  tll'T'  jiosilion. 
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3,  I’laic  tlu'  RUN/LOAl)  Kwitcli  in  thr  ROAD  posilion.  1 hi  s i .iv 
com|)l  i '^lu-d  by  moving  Ihi'  Icvrr  to  tin-  loll  until  it  ong.igv  • tin 

4.  l^laco  a 'iiiool  ol  tape  on  llu>  sui^jily  rocl;  throad  it  thfoupli  ill.  . ;u  li 
and  out  Iho  o|)i'ning  in  tho  front  panel.  J h<-  llireadiiig  i'all.  i '■  v.  ii 
in  iliiigfiim  on  punch  chassis.  A decal  is  mounted  on  e.^tili  i'i  It  . > 
ad  jacent  to  tlie  punch  i 1 lu .st  rating  the  tape  path. 

b.  Place  till'  POWER  switch  in  the  ON  jiosilion. 

b.  For  Model  R P.S  1075,  thread  the  tajie  leader  under  the  post,  tli'ough 
the  rollers,  and  onto  the  t.akc-up  reirl. 

7.  Place  the  RIJN/LOAD  switch  in  the  RvUN  position. 

B.  On  Model  RPS  1075,  place  the  SPOOF  switch  in  the  lighted  position. 

9.  If  a leader  of  tajie  v%ith  feed  holes  only  is  requirt'd,  jjress  i'Ei:!) 
switch  until  the  required  amount  of  taj>e  is  punched. 

10.  If  a lender  of  tape  with  code  holes  only  is  required,  ]:)ress  DEFl-.  ih. 
switch  until  the  required  amount  of  tape  is  punched. 

3.  10  BLACKRODY/TEMPERATURE  CONTROLLER  CALIBRA'J  ION 

1 T"  n n i v rn  i i v r* U 1 o Iv  K ^ ' /-'/ a 1 1 ^ XT*.  1 1 ' ♦ 

a.  Standard  thermocouple 

b.  Millivolt  potentiometer,  Leeds  anti  Norlhrup,  Model  BoBt'  or 
equivalent 

Z.  Prior  to  test  set  installation,  check  the  internal  thermocouple 
against  a Blackbody  .Standard.  A curve'  of  tem’perature  vi'i’sus 
controller  must  be  ])lotted  and  recorded.  This  procedure  unites 
the  blackbody  with  the  controller. 

3.  Adjust  the  millivolt  potc'ntiometer  contreds  for  the  blackbody  ex- 
ternal thermocou]ile  (platinum,  13%  rhodium). 

•1.  Using  the  millivcilt  potentiometer  conversion  tables  suj'pl'ed  with 
the  instrument,  convert  the  millivolt  readings  to  degrees  Centi- 
grade: C ) or  degrei's  Kelvin  (''K),  as  desired. 

5.  Adjust  both  blackbody  controller  dials  to  provide-  a 5(I0  K tempera- 
ture reading  and  record. 

6.  After  ten-ipcrature  stabilization  (nieter  zero),  check  that  controller 
dial  reading  corresiionds  to  tlu-  desired  ti'mperature  JZ  . 


3-5 
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i.  II  I'KN  K1X'C)K1)I:K  C AMIIKA  I'IDN 


1 rfi)  riu  |)i-n  ri-iordcr  i al  i b rat  i i >n  as  Dutliiiad  in  Itrindi  Ki-i  nrib' i-,  Mudal 
I ‘MUt  A,  1 n s ( rin' I i on  Manual. 


3.  li  TK.Sr  .SIM'  (SW  I'l'C'l  il.XC,  MAJ'IMXI  CKOSS'l  Al.K  M IXA.SU  K i:  .M  K .\  I 

I.  Test  r<|uipiiu-nt  ra  cju  i rud  is  tlu-  s.inu'  .is  dasaribad  in  p.i  imu  I'.t  ph 

3.  J.  I . 

d.  C.'ofinact  li  J-anK  mis  sii^na!  soiu'ra  li.iainp  .a  /r<'qu<  ncy  of  sit'  lly 
and  till'  inlarnal  or  axtarn.il  .itlanuator  (td)  db  for  I tUHi  pain  .sipn.il 
in  lha  p raain  pi  il  i a r ) t o il  a la  a 1 o r "sun  bu  rsl  " aonnai.  tor  pin  it>. 

3,  Adjust  tlia  1>\'M  i'o>ilrols  as  follows  (sai'  l''ipura  1 -ol; 


FUNC'TIOX 

RAXC.I-; 

FII./J'KR 

TPlllMlXAF 


VAC  (aa.l 
AUTO 
OUT 
RFAR 


d.  Adjust  tha  saquancar  aontrads  as  follows  (saa  Fipura  l-u): 

Sf>:  LOCKOUr 
S8;  SIO 

b.  Adjust  tha  sc.annar  controls  .is  follows  (saa  Fipura  1-1  a 


FIR. ST  lA)l,\r 
i.AST  poix  r 
SINOFF 
RES  FT 
START 


01 

i'4 

Prass  in 
F’rass  in 
I’rass  in 


().  Position  tha  X-bar  controls  as  follows; 

.SPOT  .SCAN  CHANNEL:  lU 

LOAH:  I map 

7.  Record  lha  DVM  sipnal  ra.adinp  from  all  ahannals. 

8.  For  nu'asuri  ni.’,  irnsst.ilk  f rom  Channid  s .’lO  ,ind  -I  i,  rapa.il  slaps 
Ihroup.li  7 for  tha  raspoaliva  ih.innaFs. 

b.  The  ali.inuid  arosst  illv  i-ol!,ii'/‘  re.idinp  is  (ha  aoll.ipa  daiclopad 

aaro.s.s  the  switihinp  m.ilris  (\'('(  1.  1 ha  i rosst.dk  pi-raanl.ipa  lor 

a ihanuel  is: 


' JUITVS 
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w'h.Tc:  - i>uti)ut  vollaf>c  nicasurod  on  cacli  channel  wluoi 

a crosstalk  call  l)rat  ion  sif^nal  is  injiilcd  on 
tlio  rcfiTonccd  lost  c lianni'l  (10,  30,  I'l-  ' I 

^SlCi  output  voltage  nieasuri'd  on  reft*  re  need  te.-t 
channel  (10,  30,  or  45)  while  the  eros  Oalk 
calibration  signal  is  ajJiilii  d 

See  Table  3-1,  ChanniT  Signal/Ti-st  Signal  P.alicis  in  pe  ..luit. 


3.  13  C'.AS  PANEP  PRESSURE  GAUGE  CALIBRATION 
3.  13.  1 R'quiji'nent  Rocjuired 

1.  Nlaster  Pressure  Gauge,  Heise,  Plodel  177  or  equivalent. 

3 . 13.  2 Procedure 

1.  Use  Freon  14  gas  for  performing  gas  panel  calibration. 

2.  Position  CRYOSTAT  PRES.SURE  switch  to  OFF. 

3.  Attach  master  pressure  gauge  to  cryostat  inlet  jiressuri'  line. 
The  master  pressure  gauge  should  be  in  an  upright  position 

4.  .Set  the  comjiressor  high  limit  switch  to  6000  }jsig  and  th  ■ lou 
limit  switch  to  3800  psig. 

5.  Position  the  COAIPRES.SOR  switcli  to  ON  allowing  the  sys*em 
jiressurc  to  rise  to  3200  psig  on  the  con. pressor  psi  gaugi  . 
Position  the  COMPRE.S.SOR  switch  to  OFF.  If  the  system  is 
already  above  3200  psig,  disregard  this  step. 

6.  Do  not  adjust  Regulator  No.  1 unless  outlet  gauge  of  ■ egulator 
No.  1 reads  less  than  3200  jisig  after  step  5. 

7.  Turn  ReguLitor  No.  2 full)'  CCW  (c]c)sed). 

B.  Close  the  dump  valve  (down). 

9.  Position  CRYOSTAT  PRESSURE  switcJi  to  ON. 

10.  Adjust  Regulator  No.  2 to  3100  jisig  on  master  pressure  gauge 

1 1.  .Slowly  bleed  system  to  3000  psig  on  the  master  pressure  g.iugi 
by  carefully  lifting  the  dump  valve  handle.  Wlien  3000  psig  is 
achieved,  record  anfl  label  all  gaviges. 

12.  Adjust  Regulator  No.  2 until  the  master  pressure  gauge  rl'.ld^; 
2 500  H i g . 

13.  Recoicl  anrl  l.il)el  the  cryostat  pressure  gauge  with  the  master 
))iessuie  gaug('  adjusted  to  2500  psig. 
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1-1.  Adjust  Ki-)’ulator  No.  1 utilil  I lie*  master  pressure"  reads 

800  psij^. 

15.  Reeord  and  label  the  eryoslal  pressure  pau^e  with  the  master 
pressure  paupe  adjuster!  to  8('0  psip. 

10.  I’osilion  C'.RYOSTAT  PRRS.SllRK  .switch  to  OFF. 

17.  Bleed  the  outli'l  sy.stc'iii  tlirouph  ihe  outlet  tlump  v.il\e  to  0 psip. 

18.  Detac  h the  m.aster  pressure  paupc?. 

3.  14  FLOW  ME'J'ER  CALIBRATION 

3.  14.  1 Eriuipment  Requirecl 

1,  Wet  Test  Meter,  American  Meter  Co.,  Model  AL18-3  or 
equivalent. 

2.  Needle  Valve,  Hoke  Model  2PY2B1  or  ecjuivalent. 

3 .  14.  2 Pr ocedu re 

1.  Remove  flow  meter  Ironi  test  set  to  perform  calibration. 

2.  Connect  line  of  wet  test  meter  to  inlet  of  flow  meteor  under  test. 
Use  identical  size  tubing  as  interfaces  the  cryostat  with  thr-  How 
m e te  r . 

3.  Connect  dry  ga.s  supply  having  the  needle  v'alve  in  line  to  the  wc-t 
test  meter  inlet  set  to  3 liter s /minute. 

4.  Set  gas  supply  pressure  to  2 50  psi. 

5.  Ensure  all  inlet  water  filler  valves  on  flou’  meter  are  closed; 
do  not  exceed  flow  meter  capacity  of  5 liter s /minu to . 

6.  Open  dry  gas  supply  valvc"  ancl  run  gas  through  the  wet  lest  meter 
for  1 5 minutes. 

7.  Close  dry  gas  supjily  valve;  connect  outlet  line  of  the."  wet  tc-st 
meter  to  the  flow  meter  under  test.  Use  identical  size  tubing 
as  interfaces  the  cryostat  with  the  flc'w  meteor. 

B.  Open  dry  gas  .supply  vaK'e;  compare  the  reading.';  betwc'cii  the" 
wet  test  meter  and  the  flow  meter. 

9.  Record  the  flow  meter  reading;  place  calibration  labc'l  on  meter. 

10.  If  error  between  the  wot  test  meter  and  the-  flow  mc'ler  is  p.re.iter 
than  2'’/o,  meter  must  be,  sent  to  factory  or  authorizi'd  service 
center  for  adjustment. 

11.  Reinstall  flow  meter  in  SAIE  Test  .Set  and  balance. 
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Section  4 

P n li;  V E N T I V E MAIN  'I'  K N A N C:  E 


4.  1 GENERAL 


The  ilou'ing  prcN'cntive  niainteijant  e piccedui-e  shall  be  pe  i for  1 1 u-fi  at 
every  cjilibreit ion  period  (90-day  calibration  cycle). 


4.  2 PROCEDURE 

1.  Record  the  prevc'ntie(>  maintenance  procedi;res  perfornied  in  a 
Preventive  M aintcbianc e L.og, 

2.  Clean  te.st  set  c.xtcrior  and  vacuum  interior  thoroughly. 

3.  Clean  all  fans  and  filters;  oil  motor  if  necessary. 

4.  Check  all  test  set  internal  cables  for  good  ccnrection  at  their 
respective  connectors.  Correct  where  applicable. 

5.  Check  blackbody  controller  meter  fcir  null. 

6.  Position  sequencer  READY  switch  to  LOCKOL’T,  rotate  FUNCTION 
switch  to  SIGNAL,  and  inspect  bLickbody  cavity. 

7.  If  further  maintenance  is  required,  perfornr  the  necessary  repiair 
and  record  in  the  Preventive  Maintenance  Log. 


4.3  CRYOGENIC  RESIDUAL  TANK  AND  DRYER 


(S) 


The  residua]  tank  and  dryer  is  located  at  the  back  of  the  test 
set  in  the  inlet  side  of  Regulator  No.  2.  The  tank  and  dryer  pro- 
vides a constant  piessure  source  to  assist  in  maintaining  the  regu- 
lation of  the  gas  sujiply  to  the  cryostat,  as  veil  as  providing 
filtratien  and  drying  of  the  g.is  as  rcquiied.  The  tank  and  d y o ’ 
requires  preventative  maintenance  at  infrequent  intervals  depending 
on  the  volume  processed  and  purity  of  the  gas  used. 


As  a guideline,  replacement  of  the  romovahL'  cartridge  of  the 
tank  and  dryer  is  recommended  after  lU'e  with  twenty  (20)  K-.sir.e 
Freon  14  gas  bottles.  Spares  may  he  pti  r ch  as  e>l  from  Rohhins  Aviation, 
Inc.,  3817  Sante  Ke  Avenue,  Vernon,  C.ilifornia  90058  as  "I'urifier 
Cartridge,  K AE- .S  I’T.MS " at  a co.'-t  (197.S)  of  a'noii  $30. 


SANTA  BARBARA  RLSEARCII  C C N T L R 


4-1 


n 


SBRC 


A.  3.1  i^cmovjil  c^f^  '-ILLi^^lli'  Car  tr  i <! o 

Tlic  resittual  tank  and  dryor,  together  with  llio  i' o p 1 a c o nh  .1  e 
cartridge,  shall  he  removed  in  accoi'dance  with  the  following,  pro- 
cedure : 

1.  Close  Regulator  No.  1 (outle.  t pressure  -/.cro)  . 

2 . Close  R e g ti  1 ;i  t c>  r No.  2 (outlet  pressure  zero). 

3.  Set  Cryostat  Pressure  Switch  ON,  Compressor  Swiicti  OFT. 

A.  Cautiously  open  Dump  Valve;  to  bleed  system  from 
Regulator  No.  2.  Leave  Dump  Valve  open. 

5 . Cautiously  open  Regulator  No.  2 to  bleed  residual 
tank  and  dryer.  Leave  Reg.ulat.or  No.  2 open. 

6.  At  rear  of  test  sot  (toji  door  behind  Cryogenic 
Panel)  identify  tlie  rc.sidual  tank  and  dryer,  inlet 
and  outlet  gas  liiies,  and  me  chemical  mounting  con- 
nections (reference  Drawing  29AB5). 

7 . Disconnect  inlet  and  outlet  gas  lines  at  tank. 

8 . Disconnect  mechanical  mounting  connections  and 

remove,  tank  from  the  test  set. 

9 . U ns  c 1.  ev/  Lop  e o v e l of  Lank. 

10.  Lift  out  purifier  cartridge  and  set  aside. 

A . 3 . 2 Rep  la ceme.n  t of  Purifier  C a r t r i d g e 

1.  Remove  the  sealed  plastic  bag  in  which  the  cartridge 
is  packed.  Remove  the  red  plastic  tape  covering  the 
vent  holes  at  one  end.  Remove  the  plastic  cap  from 
the  tube  at  the  other  end. 

If  a ;.'pare  cartridge  is  not  available,  the  used  car- 
tridge. may  be  refurbished  by  baking  at  120 °C  in  vac- 
uum for  at  least  one  hour.  Discontinue  baking  and 
purge;  with  dry  nitrogen  as  the,  cartridge  returns  to 
room  temperature.  This  r o f u rb i s h me r t is  both  mote 
e.  >;  p e n r.  ;i.  v e a n d 1 e r.  off  i.  c i.  c n i;  t h a n 1. 1 1 c;  r t-  p 1 ace  m e 1 1 1 
o£  the  cartridge. 

In  handling  the  cartridge,  use  clean  lint-free 
glovc.s  to  prevent  con  t a\n  i n a t i on  by  body  oils  on  the 
c a r t r i.  d g e . 

2.  Insert  the  cartridge  in  the  tank  (with  vent  holes 
up).  The  lube  at  the  bottom  of  the  cartridge  must 
be  Seated  ag,  ainst  the  pro.ss  uri-  of  au  o-ring  at  Lite 
bottom  of  tin:  tank. 

A-2 


I ! 


SANTA  D ARC AH A RES  PARCH  CENTER 


5BRC 


3.  Kt‘p];icc’  the  top  cover  of  the  to.  iik  and  sc  rev.'  in  place 
until  well-seati-d  and  marks  on  tlio  cover  and  t a n 1; 
body  arc  aligned. 

/(  . Install  the  tank  in  the  test  set  and  conni'ct  the  in- 

let and  outlet  gas  line::  (referi-nce  stei':'.  8 and  7 ol 
/|  . 3 . 1 ) . 

5 . Close  K e g u 1 a t o r No.  2.  . 

6.  Set  Cryostat  rressure  Sv;itch  OFF. 

7 . Close  D u r.!  p Valve. 

8.  Confirm  iliat  Freon  lA  gas  supply  bottle  is  properly 
c o n n e c t e d a a d valve  is  o p £■  n . 

Si.  Confirm  that  Compressor  Gauge  Pressure  Limit  Switches 
are.  s e,  t at  6000  (High)  and  3800  (l.ov.-)  . 

10.  Set  Compressor  Switch  ON. 

11.  When  pressure  is  indicated  on  inlet  gauge  of  Regulator 
No.  1,  slightly  open  Regulator  No.  1 to  allow  pressure 
to  begin  to  build  up  in  residual  tank. 

12.  Confirm  that  gas  lines  and  fittings  at  the  res: dual 
tank  are  properly  installed. 

13.  When  inlet  pressure  of  Regulator  No.  1 is  at  least 
3800,  adjust  Regulator  No.  1 for  outlet  pressure  of 
3600  . 

CAUTION:  Regulator  No.  1 must  be  opened  slowly,  and 

the  adjustment  monitored  carefully.  Outlet,  pressure 
will  drop  rapidly  to  initially  fill  the  residual  tank. 
Regulator  No.  1 nuts  t be  opened  only  sufficiently  so 
that  the  outlet  pres.sure  is  3600  when  the  residual 
tank  is  fully  pressurised. 

14.  Set  C r y o .s  r a t.  P r e s s u r e S t-.'  itch  ON. 

1 . Slov.'ly  open  Rop.xilator  llo.  2 and  i.iainlain  slow  flux./ 
throxigli  cryostat  outlet  tube  for  fifteen  minutes  to 
purge  system. 

16.  Set  Cryostat  Pressure  Sxstitch  OFF,  and  proceed  as 
fuxtlier  iwmedintct  use  of  the  tt'.st  s.  e t indicates. 
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PHILIPS  BROADCAST  EQUIPMENT  CORP. 

A NORTH  AMERICAN  PHILIPS  COMPANY 

ELECTRO-OPTICAL  and  INFRARED 

Our  Government  Systems  Division  is  a 
leader  in  the  field  of  electro-optics,  with 
emphasis  on  infrared  technology.  Principal 
activities  include  infrared  imaging  systems, 
low  light  level  television  systems,  TV  sys- 
tems for  defense,  and  short-pulse  X-ray 
detection  systems. 

TELEVISION  BROADCAST  SYSTEMS 

Complete  Norelco  color  and  monochrome 
TV  facilities  as  well  as  studio  and  mobile 
units  for  TV  stations  and  videotape  produc- 
tion companies. 

Plumbicon  Color  Cameras  and  Film  Chains, 
Portable  Color  Cameras, Console  Housings, 

VHF  Transmitters,  Color  and  Monochrome 
Monitors,  Switching  and  Distribution  Equip- 
ment, Audio  Systems. 

NORELCO  VCR 

New  color  video  cassette  record/play  unit. 
Superb  color  TV  in  the  convenient  1/2"  tape 
cass'ene  format.  Extremely  portable  and  reli- 
able. RX^educational,  training,  promotional 
and  business  communications  in  schools, 
medicine,  industry  and  government. 

COMMERCIAL  VIDEO  SYSTEMS 

Norelco  color  and  monochrome  TV  systems 
for  industrial,  educational,  medical,  military 
and  Cable  TV  applications. 

AUDIO  SYSTEMS 
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PHILIPS  BROADCAST  EQUIPMENT  CORP. 

A NORTH  AMERICAN  PHILIPS  COMPANY 


ONE  PHILIPS  PARKWAY.  MONTVALE,  N.  I 07645 
TEL  201-391-1000  TWX  710-990-73i.1 


Full  systems  for  radio  and  television  sta- 
tions, recording  studios,  theaters,  churches, 
schools,  industry,  hospitals,  and  all  sports 
and  entertainment  facilities. 

Paging  and  Intercom  Systems,  Simultan 
eous  Interpreting  Systems,  Sound  Drl.iv 
Equipment, Microphones, Amplitierv  s, 
Columns,  Loudspeakers,  Mixinn  (on-...., 

Tape  Duplicators,  Multi-Channul  ' 

nication  Recorders. 


